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SONNET 


Son of the toiling many, brother of all mankind, 
Pilgrim of starry trails, far traced to the last sun’s bound, 
Voyager of sapphire seas, sounder of depths profound, 
Meeting the pregnant void, reck’ning the bonds that bind 
Planet and asteroid, with golden measures of mind; 
Heart of a little child, though of a mage renowned, 
Simple of life and aim, humble in victory, crowned 
By loves that his heart made warm and truth that his soul divined: 
‘Though in these later years, the tears and the toils be done, 
Though through the long day’s heat he hath journeyed high and far, 
Though the doors of ten thousand hearts are open every one 
And the hearth-fires signal, ‘‘Come to the board where thy lovers are,’’ 
Still strives the pilgrim on in the glow of the setting sun, 
Joyfully to the crest where brightens the evening star. 
GrorGE M. P. Barrp 


Read at the testimonial dinner to Dr. Brashear on the seventy-fifth anniver- 
sary of his birth, November 24, 1916. 





FOREWORD 


It is not fiction that thrills us most. The strangest thing 
in life is truth; the most romantic thing in life is man. So 
the nearer we approach the truth about a man, the closer 
we come to romance more strange and thrilling than 
fiction. 

The story of ‘‘Uncle John” Brashear, as he was af- 
fectionately called by literally thousands, is above all a 
romance. So is the story of almost any successful man. 
America, the land where all men are presumably born 
free and equal, where the immigrant can attain to any- 
thing but the Presidency and the poorest native-born 
need stop not even at that, America is full of romances. 
But among them all stands a unique figure, the simple, 
kindly figure of John Alfred Brashear. 

For here was a man who, in an age so commercial and 
materialistic that success is more often than not measured 
in dollars and cents, remained steadfastly true to an ideal 
of perfection with utter disregard of material gain or loss; 
a man who was blessed with a love of beauty which kept 
him continually striving the while it tempered him into a 
concrete expression of that love itself. His is a unique 
figure, not because he fought and won from life success 
in a chosen work, though he did that nobly, but because 
life gave her gifts to him so generously. 

Talk with any one who knew him and you will hear, not 
what he did, but what he was. Remarkable, indeed, when 
you stop to consider that in the making of astronomical 
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lenses and instruments of precision he was the peer of any 
man of his time, and this not in America alone, but in 
Europe as well. Crusty old scientists came to him first 
because his genius could aid them in their work; they 
returned because they loved him. The inexperienced 
amateur wrote to him hesitatingly for help, and a cor- 
respondence ripened into a deep friendship which pro- 
duced important investigations and discoveries in the 
scientific world. He had the supreme gift of giving him- 
self, and the world is immeasurably richer because he gave 
himself so generously. For great as was his genius, far 
greater was the man. 

It is characteristic of Uncle John that in writing his 
autobiography he should minimize his own importance. 
This modesty was not assumed. It was a fundamental 
part of his character. As long as he lived he never felt that 
he deserved the honors life brought to him, nor could he 
understand why he was singled out to receive them. He ac- 
cepted them with a childlike simplicity and, like a child, 
he was pleased. But he did not comprehend. So he 
wondered why for a little while, and kept on working. 

It is indeed difficult to explain how this simple mill- 
wright of Pittsburgh became one of its most distinguished 
citizens and a figure of international importance. Granted 
that he was the foremost maker of astronomical lenses of 
his day; that he was a master in the art of making plane 
surfaces; granted that early in his career nearly every ob- 
servatory in America and Europe, as well as some in the 
Orient, was using apparatus which he had made and that 
the boundaries of science were being continually widened 
through the perfection of his work; granted all this and 
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more, yet it does not explain the unusual position which 
Dr. Brashear occupied the last quarter of a century of his 
life. 

Mechanical genius he certainly had. His numerous 
technical papers undoubtedly contained valuable con- 
tributions to scientific knowledge. But genius of this kind 
cannot explain why a man without formal education 
should, in the twentieth century, be chosen Acting 
Chancellor of a large university, or why he should be 
selected by Andrew Carnegie to have such a large share 
in the work of making and executing the plans for the 
Carnegie Institute of Technology. Mechanical genius 
cannot explain why Henry C. Frick, when he wanted to 
give a half-million dollars for educational purposes in 
Pittsburgh, should have selected John Brashear to handle 
the fund, a man whose entire life had demonstrated his 
inability to grapple successfully with financial and business 
problems. There was a genius other than mechanical 
which made John Brashear Pennsylvania’s ‘best-loved 
citizen,” the intimate of millionaires and paupers, of 
scientists, educators, and untutored workmen, the friend 
of the newsboy, the natural, easy playmate of little blind 
children. It was the genius of a rare personality. 

Who can describe the peculiar genius of personality? 
It is as mysterious and unfathomable as life itself —a 
deep well within us which reflects back to the world not 
only ourselves, but the imprint of every one whose life 
touches ours. Uncle John, with his gift of making friends 
almost instantaneously, naturally called forth the best in 
all he met, and his radiant personality reflected, above 
everything else, love. His chief charm lay not in the fact 
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that he was different from his fellows, but in the fact that 
he was so very much like them. His sympathy and under- 
standing were spontaneous expressions of his love for all 
humanity, his confidence that a wise Creator would not 
allow any of the creatures of His handiwork to be entirely 
unworthy. 

Uncle John’s career, in spite of limited schooung, is an 
inspiring example of the capacity of the human mind to 
gain knowledge from every available source, and of the 
human heart to radiate its light to every living creature 
within its range. He combined the ability to work con- 
sistently with a real love for the object of his labor, and an 
unquenchable desire to share it with every one who could 
be interested in it. His desire for a telescope was as much 
a yearning to acquaint the whole world with the beauty 
of the heavens as it was to see it himself. Much as he 
loved and revered his science of astronomy — and surely 
no man has ever loved it more — he said and he believed 
that ‘‘the science most worth while in this world is that 
of extracting sunlight from behind the clouds and scatter- 
ing it over the shadowed pathways of our fellow travelers.” 
He loved the stars; their beauty and sublimity fascinated 
him. But because he believed that ‘‘there is nothing that 
contributes more to the elevating and ennobling of the 
human and spiritual in man than the sight of some of God’s 
beautiful work,”’ he loved them infinitely better. When, 
late in life, he undertook to raise funds to build the new 
Allegheny Observatory he did not rest content until it 
contained a room where any individual, regardless of race, 
creed, or color, should be permitted to see and learn of his 
beloved starry heavens. 
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In an age like the present, when clever publicity so often 
envelops the less great in a protective aura of unapproach- 
ableness, it is sometimes forgotten that the truly great are 
supremely simple, and that familiarity with them breeds 
not contempt, but increased respect. The man who is great 
to those who know him best is great indeed, and John 
Brashear was great indeed! It is said that at one time six 
thousand students in Pittsburgh knew him familiarly as 
“Uncle John,” many of them well enough to call upon 
him for help and advice. He bore the test of intimacy and 
close association with old and young alike. Nothing about 
him was unreal or assumed. The sincerity which made him 
a great man made him an equally great friend. 

It is to the eternal credit of America that, in the year 
1920, at the very time when lecturers and writers (par- 
ticularly those from England) were finding in American 
civilization a worship and respect for nothing except the 
commercial and material, a simple millwright in Pitts- 
burgh should have been accorded such honors and homage 
as are bestowed on few; that a man whose ideals commer- 
cilalism never lowered should have such public respect 
paid him as is seldom witnessed in any country. Virtue 
may be its own reward. After all, why not? Still it is good 
to see the last years of a worthy life crowned with the 
honors it so well deserves. It is well to feel that there re- 
mains everlastingly in the heart of a man a deep respect 
for the qualities that a rampant commercialism may 
attempt to deride. 

If those who are interested in the education of American 
youth want to place before them the inspiration of a mod- 
ern life of love, work, and service, they will do well to 
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acquaint them with the story of John A. Brashear. For 
his life, as he has written it, is youth speaking to youth, 
and unless we who are older have hoarded the spark that 
keeps age forever young, we shall find ourselves outside the 
ranks of those who can best appreciate his delightful ex- 
cursions into the past. Uncle John was all but eighty when 
they placed his ashes beside those of his wife in a crypt in 
the Allegheny Observatory, but the soul that passed on to 
take its place among the elect of the immortals was a 
youthful soul that maturity and accomplishment had 
failed to age. 

For Uncle John spring never lost its thrill. The return 
of life to earth never lost its power to flood his being with 
new vigor and fill him with the exuberance of youth. In 
such moods he was compelled to find some form of self- 
expression outside of the ordinary. One of the last springs 
he spent on this “‘round old earth” he was seen emerging 
from his door with a bucket of aluminum paint in one 
hand and a good-sized brush in the other. The sunny 
morning was no brighter than the expectant smile on 
Uncle John’s face. Out on the lawn were two urns which 
the Allegheny Park gardeners for years kept filled with 
plants and flowers for him. With a youthful step he 
crossed to the urns and soon they were resplendent with 
fresh paint. Uncle John returned to the house. Stand- 
ing at the top of the front steps, his desire for self-ex- 
pression still unsatisfied, his glance fell on an urn similar 
to his own on the lawn across the street. Without con- 
sulting the estimable but rather dignified ladies who lived 
there, he proceeded to decorate their urn as he had done 
his own. Recrossing the street he caught sight of the 
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letter-box on the corner which Uncle Sam had decreed 
should be painted green, and in a few minutes it, too, was 
wearing a new spring dress of aluminum paint. 

Then he turned toward home again with paint still in his 
can and enthusiasm still in his heart. He paused and 
looked around, open to suggestion as to further decoration. 
Now his eye rested on the police reporting box decreed by 
the city of Pittsburgh to wear a coat of red. The inspira- 
tion of spring and the availability of paint were too much 
for him, and the police reporting box, too, stood at last 
resplendent and glorified in the sunlight. Then, the paint 
and Uncle John both being exhausted, he returned to his 
home and his desk satisfied. 

It is regrettable to have to report that the city did not 
take kindly to his innovation. In due time about three 
yards of printed rules, notices, and a questionnaire came 
from the Post Office Department, and two men, one with 
a bucket of green and the other with a bucket of red paint, 
restored the neighborhood to its accustomed appearance. 
But the rebuffs of an unromantic government, enmeshed 
in red tape and red paint, were not sufficient to kill the 
enthusiasm of this youth of all but eighty years. He smiled 
as he filed the unanswered questionnaire away, and re- 
tained to its fullest his inner urge to beautify the world 
about him. 

The story of John Brashear is the story of a boy who 
loved the stars and who early determined that so far as he 
was able the whole world should have an opportunity to 
know the inspiring beauty of the heavens. In due time he 
fulfilled his early determination, and he did it so thoroughly 
that he never had time to grow old. One day the sun rose 
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and ran its full course. As it set in undimmed splendor, 
its last rays crept gradually and silently up and over the 
figure of a man whose whole life had been a reflection of 
its power and beauty. Surrounded by his loved ones, 
Uncle John lay at peace, bathed in the rose light of the 
setting sun. Undimmed in splendor, he too passed beyond 
with the fading day. | 


AUTHOR’S PREFACE 


Many dear friends have urged me during the past five 
years to put in printed form some reminiscences of my long 
life; and I promised one dear fellow, with uplifted hand, 
that I would do so. Now The American Society of Me- 
chanical Engineers comes along and tells me I must do it. 
I see no way to refuse when this splendid body of men, who 
have made me one of their honorary members — placing 
me among a coterie of master-workers whose shoe-latchets 
I am unworthy to unloose — insist on my writing some- 
thing of my life history. 

Who will read my reminiscences if they are written? 
Perhaps a few who have known me for, say, half a life- 
time; perhaps another few who are interested in my hobbies 
and who may get some word of encouragement, some help- 
ful suggestion in the domain of the science I have loved 
so well; perhaps some fellow workman from the old rolling 
mill, machine shop, or glass works, who knew me as a 
greasy millwright, or passable mechanic — some dear 
fellows still living, who, as younger men, used to go down 
with me at lunch-time on a cold winter day, in the ash-pit 
of a rolling-mill furnace, to listen to my stories of the stars, 
as I pictured them on a piece of sheet iron with a lump of 
chalk; perhaps some few of the more than one hundred 
thousand who have listened to my lectures during the past 
forty years; or a few of my old Sunday-School scholars, 
still living, whom I used — wickedly — to take after Sunday- 
School to the little cottage on the South Side hills to show 
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them the beauties of the solar spectrum in my library, as 
the light from a slit in my window-blind passed through 
that first bisulphide of carbon prism, made by my own 
hands. Or it may have been to show them a great sun- 
spot, projected on the ceiling through my first telescope, 
made by ‘‘Ma”’ and me after three years of night labor; 
for at that period of my life, I had to gain a livelihood 
in the mill in the daytime. 

Perhaps some of the good people will read these remi- 
niscences who have been fellow workers in the domain of 
our beautiful science of astronomy and astrophysics and 
who have helped me to ‘‘push forward the frontiers of 
human knowledge.”’ I may possibly count, too, on those 
who have urged me to this difficult task. I know my dear 
friends and loved ones, who gave me kindly sympathy 
and helpfulness through many years of hard work, will 
read what they know comes from away down deep in my 
heart. 

But, after all, my one big hope is that my humble effort 
in jotting down these items from life’s memorandum book 
may help some struggling soul to master some of the prob- 
lems of life, and of the beautiful in science, which will con- 
tribute new chapters of discovery to the now unknown and 
help to make this old oblate spheroid move smoother on 
its axis. For, aside from all knowledge, all science, I have 
long ago learned that ‘‘it is worth while to do even the 
smallest kindness, as we go along the way. Nothing is lost, 
no dewdrop perishes; but, sinking into the flower, makes 
it all the sweeter.” 

The happiest days of my life have been spent in en- 
deavoring to lend a helping hand to the other fellow; 
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whether he was a prince or a pauper, a savant, or a poor 
chap seeking for some little knowledge of things good and 
beautiful, a teacher of men, or a lover of kiddies; and while 
my love of the beauties of the skies has not abated one jot 
or tittle from the time I had my first view in my old home 
town to the day I write this paragraph, my chief joy has 
been to hand these beautiful things over to the other fellow, 
that he, too, might share in them. 
Joun A. BRASHEAR 
PitrsBuRGH, Pa., 1912 


Editor’s note. During the remaining eight years of his busy life, Dr. 
Brashear worked intermittently on his Autobiography. The greater 
part of it was written on the veranda of the cottage at Muskoka Lake. 
It was unfinished at the time of his death, but he fortunately left such a 
wealth of personal correspondence that it has been easily possible to 
supplement truthfully the modest self-revelation, that ‘“‘comes from 
away down deep in his heart.” 

We regret that we cannot thank, individually, the many relatives and 
friends of Brashear who have so generously contributed material to the 
work. Especial thanks are due to Martha C. Hoyt, whose close asso- 
ciation with Dr. Brashear, as his secretary, during the latter years of 
his life, has enabled her to render invaluable aid throughout the pro- 
gress of the work, and to Edna A. Yost, who wrote the Foreword. 

The preparation of the book has been in charge of the following 
committee: Joseph Buffington, George Ellery Hale, Charles M. Schwab, 
Ambrose Swasey, Benjamin Thaw, and William Lucien Scaife, 
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JOHN A. BRASHEAR 


CHAPTER I 
ANCESTRY AND BOYHOOD 


I cAME into this ‘“‘old round world” on the twenty-fourth 
day of November, 1840. 

My birthplace was the old town of Brownsville, Penn- 
sylvania, on the Monongahela River, about sixty miles 
south of Pittsburgh. From a critical investigation of my 
forebears made by my cousin, Mrs. Imogen Brashear 
Oakley, we know that the Brashear family emigrated 
from France in 1658, coming over with the Huguenots, 
and landing in Virginia. That same year they emigrated 
to Maryland, settling in Calvert County. | 

The records show that the original name of the family 
was Brasseuir. About 1700 it was changed by some of 
the descendants to Brashier; and about 1713 the name is 
recorded as Brashears. 

My great-grandfather, Otho Brashear, emigrated from 
Maryland in 1775, coming to the present site of Browns- 
ville with Thomas and Basil Brown. Thomas Brown 
purchased the land on which the town was laid out; and 
my great-grandfather married his sister. The town of 
Brownsville was not incorporated until 1815; in which 
year I find recorded the name of my grandfather, Basil 
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Brashear, as a member of the first Council. I also find 
that Basil Brown and Basil Brashear were elected to 
membership in the first vestry of the Episcopal Church 
of Brownsville, at a meeting held August 26, 1813; and 
I presume this Basil Brashear was my grandfather and 
Basil Brown his cousin. 

I can remember fully sixty years ago visiting quite 
frequently the old burying-ground on the Commons, 
where were buried many of the early settlers of Browns- 
ville. I never could find the grave of my great-grand- 
father; but that of Thomas Brown, who died March 18, 
1797, always held a fascination for me. 

By the side of Thomas Brown’s gravestone are those of 
John H. and Archibald Washington, cousins of George 
Washington (in my early years said to be brothers), both 
of whom died of smallpox which broke out among a lot 
of slaves they were taking to Kentucky. The death of 
both these men occurred April 10, 1818. I write of 
this because I can well remember how interesting it was 
to us boys who went to school in the old red-brick 
schoolhouse, built on the Commons so dear to us as a 
playground, which adjoined the little cemetery. I must 
add, with considerable shame for the place of my birth, 
that when I visited the graveyard (we never called it a 
cemetery) in later years, I found some of the old tomb- 
stones used as a pavement in front of a stable. 

My grandfather, Basil Brashear, owned a tavern or 
inn in Brownsville, on what is now called Market Street. 
Here he entertained Lafayette in 1825. Although my 
mother was only six years old at the time of his visit, she 
remembered — or it may be was told by older persons — 
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; NATHANIEL SMITH 
Brashear’s grandfather, who first told him about the stars 
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that she was one of the children who strewed flowers on 
the sidewalk where Lafayette walked to the tavern. 

A story of the old tavern told me by my father may be 
worth recording. A company of soldiers on their way to 
the Mexican War stopped over in Brownsville. The offi- 
cers were put up in the hostelry; the soldiers, or most of 
them, found accommodations in the barn; but some of 
their muskets, which had been left loaded, were stacked 
in the kitchen. During the night a storm passed over the 
town. A flash of lightning hit the kitchen, exploded the 
charge of powder in the muskets, and of course stirred up 
a general commotion in the hostelry. 

The old stone tavern is still standing, and the room 
occupied by Lafayette was shown to me on the occasion 
of my visit to Brownsville on the one hundredth anniver- 
sary of the founding of the town. 

I regret that I cannot trace the history of my family on 
my mother’s side farther back than my grandfather and 
grandmother. Their birthplaces I am not even certain of, 
although, from the meager information I have been able 
to obtain, my grandfather, Nathaniel Smith, was probably 
born in Massachusetts, and my grandmother in Phoenix- 
ville, Pennsylvania. . 

It was my Grandfather Smith who first told me about 
the stars. Up until the time he moved to the South Side, 
Pittsburgh, in 1855, his humble cottage on Albany Road, 
just at the edge of the town of Brownsville, was a favorite 
haunt of mine. I can remember the well-thumbed volume 
of Dr. Dick’s ‘‘Works” over which he spent so many 
happy hours. Indeed, it is no wonder that I imbibed a 
love of astronomy very early in life. Many were the 
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stories told me by my grandfather of the great comet of 
1843, one of the finest comets of the nineteenth century, 
and he and my mother often regaled me with accounts of 
the great meteoric display of 1883. I can well remember 
that he taught me the constellations when I was about 
eight years of age, and later presented me with his prized 
volumes of Dr. Dick’s ‘‘ Works” from which I obtained so 
much inspiration. 

A love for the science of astronomy was but one side 
of my grandfather’s character. He was an all-round 
mechanic, inventor, musician, student, and lecturer. 
Always of a religious nature, he frequently addressed 
religious gatherings. I am told that he spoke slowly, 
deliberately, and without emotion, impressing his audi- 
ence with the fact that he was a profound thinker. Logic 
was the leading feature of his defense of the Christian 
religion and his love for astronomy shone through his dis- 
courses by his frequent references to the “‘starry heavens.” 

He loved music, too. He could play the piano, flageolet, 
flute, violin, and pipe organ, and he oftentimes would 
make his own musical instruments. Hemade an E-flat clari- 
net for me, which, alas, was burned in a fire that destroyed 
our home when I was a boy perhaps ten years of age.: 

Before moving to the South Side, Grandfather used to 
make trips on foot between Brownsville and Pittsburgh 
going from house to house mending clocks, watches, 
musical instruments, and machinery of all kinds, and 
tuning pianos. During these absences I frequently stayed 
with my grandmother and helped her with the chores and 
numerous small duties about the farm. 

Although Grandfather made a good living, earning 
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oftentimes twenty-five dollars a week in the mill, he died 
a poor man, for he was generous to a fault. It is related 
that the daughter of one of the carpenters in the mill 
where he was employed was fond of music, but could not 
persuade her father to engage a teacher. Grandfather 
gave her lessons without pay — then lent her his own 
piano which the family took with them when they moved 
to another place. 

My father, Basil Brown Brashear, known as “‘ Brown”’ 
Brashear, was one of fourteen children of Basil Brown 
Brashear, and was born in Brownsville on November 21, 
1817: He was a quiet man, and although he lived to cele- 
brate his golden wedding in Pittsburgh, where he died 
December 30, 1890, he was not a strong or a well man. He 
had learned the trade of a saddler, a very useful business 
in his early days, as the old town of Brownsville was on 
the National Pike over which was transported all the 
freight from its eastern terminus to Wheeling, from whence 
it was carried by flat-boat or canal-boat to points on the 
Ohio River. 

My mother, Julia Smith Brashear, was one of six chil- 
dren of Nathaniel Smith. When she was a girl she worked 
in the old cotton mills in Allegheny, in one of which 
Andrew Carnegie and his father worked when they came 
from Scotland. Mother’s people lived near the old aque- 
duct,! and one day she fell in. Grandma saw her fall, and 
she ran, jumped in, and caught Mother just as she was 
going down for the third time and saved her life. Before 


her marriage to my father, Julia Smith was a school 


1 This suspension aqueduct was said to be the first important engineer- 
ing work designed by the first John A. Roebling. Not a vestige of it 
remains to-day. 


6 JOHN A. BRASHEAR 


teacher, and, due to his long ill health, she pursued this 
occupation at intervals after her marriage. 

My parents, having little of this world’s goods, made 
many sacrifices to give their children a fair, common- 
school education. I, being the first-born of the family, 
was always expected to help my mother with her house- 
work; and my sister Ella, the next younger, and I did our 
share of the household tasks as best we could. Indeed, 
when I look back on those early days, I am not ashamed 
to say that I could wash and iron such things as pillow 
slips, handkerchiefs — the old bandana kind, now almost 
a thing of the past — and I was going to write napkins, 
but there were no napkins in our family in those days, and, 
for aught I know, none to grace the tables of our wealthier 
neighbors. 

While my mother made all our clothes, aided now and 
then by her sister, my Aunt Mary, I do not remember that 
we were ever dressed otherwise than neatly and comfortably. 

There were seven children who came to grace the home 
of my father and mother, of whom, as already stated, I 
was the oldest. Then came my sister Ella, my brothers 
William, Charles, Frank, and George, and my sister Mary, 
the youngest of the family. Brother Charles passed away 
at the age of seventeen; Sister Mary, who married James 
Stephens, an engineer, passed away in California, leaving 
a family of four children, all of whom are living as I write 
(1918). 

All my brothers followed some kind of mechanical pur- 
suit, except my brother George, who has been a trusted 
employee in the shipping department of the Jones & 
Laughlin Company for almost thirty-four years. 





JULIA SMITH BRASHEAR 


Brashear’s mother at the age of eighty-three 
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My father and mother were both lovers of music. With 
a number of good fellows of Brownsville, my father or- 
ganized the Brownsville Brass Band, of which he became 
leader in its latter days. There was another fellow, who, 
in its latter days, also became a member of the band. His 
name was John A. Brashear; and he had the honor of 
“vlaying” the bass drum. On one occasion we were in- 
vited to play at the commencement exercises of Jefferson 
College, at Cannonsburg on the National Pike. We 
traveled there on the old band-wagon, so well known in 
the early days of brass bands. 

How well I remember the great reception they gave us 
on that occasion! And here, as the Frenchman would put 
it, is the dénouement of that story: In 1865 Washington 
and Jefferson Colleges united, with their headquarters at 
Washington, Pennsylvania. This institution has made a 
splendid record during its long history, and has graduated 
some of our most brilliant men in law, science, literature, 
etc. In 1902 Washington and Jefferson conferred upon me 
the honorary degree of LL.D., which at first I declined to 
accept, as I did not feel that I deserved such an honor. 
However, friends of mine and of the college importuned 
me to accept, and I could not get away from the arguments 
of President Moffatt, my friend of many years; so I ac- 
cepted, but with many misgivings as to my worthiness. 
As I stood on the platform to receive the honorary degree 
from the hands of the president, I related to those present 
how I had posed there as a youngster in the capacity of a 
bass-drum beater, nearly fifty years before. 

My interest in astronomy, as has been said before, com- 
menced very early in life. I can vividly recall one incident 
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that happened in the year 1849, when I was nine years of 
age, that made such an impression upon my youthful 
mind that I never afterwards lost my interest in the 
stars. 

Squire Wampler, of McKeesport, then a small town 
some forty miles from Brownsville, brought a little tele- 
scope of his own make to our town and offered a view of 
celestial objects at a nominal charge which I do not now 
recall. My grandfather learned of his coming, and I was 
taken to have a view of the moon and of the planet Saturn, 
that beautiful ringed planet being in good position for ob- 
serving, although the rings were only about half open. 

Young as I was, the scenery on the moon and the rings 
of Saturn impressed me deeply. Although I have since 
seen more than four phases of Saturn’s ring-system 
through several of the finest telescopes in the world, the 
entrancing beauty of that first sight has never been for- 
gotten. I think just here it would be interesting to give 
a brief history of that first telescope in which I was 
privileged to look. 

Squire Wampler was a lover of astronomy. Since he 
did not have the means to purchase a telescope, he under- 
took to make one for himself. He secured a piece of 
French plate-glass, but he was unable to get a suitable 
piece of flint-glass to match it. Finally a search in the 
glasshouse débris of the Bakewell Glass Works, destroyed 
in Pittsburgh’s great fire in 1845, brought into his pos- 
session several very good pieces of this material. From 
one of these pieces of flint-glass, combined with the crown, 
he constructed an excellent object glass, and then, being a 
watch- and clock-repairer, he made a very good mounting 
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for the telescope. He later made several larger tele- 
scopes. 

Through the kindness of my friend, Mr. E. A. Houston 
of Pittsburgh, I was recently made the fortunate possessor 
of a four-inch telescope made by this old-time amateur 
astronomer, who, in later years, paid a visit to my little 
workshop on the hill, and gave me words of encourage- 
ment that I have not forgotten. The four-inch lens, which 
I have among my relics, is very nicely corrected for what 
is known as spherical and chromatic aberration; but is 
literally full of strie, illustrating the difficulty of obtaining 
good optical glass at that time as compared with the 
wonderful products of German and French optical glass 
workers of these later days. 

Of my school teachers I call to mind Mr. Chalfant, my 
Aunt Lucy Rheasa, Joshua Gibbons, and George Wilkin- 
son. To the last two I owe all my later training in the 
common schools of Brownsville. The schoolhouse was a 
small brick building on the Jeffreys Common, as I believe 
it is called to this day, occupying the ground where re- 
cently has been erected a model union school of which the 
town of Brownsville may be justly proud. I have often 
told my friends of later years that, were the old school- 
house still standing, I believe I could pick out the spot on 
the outside wall that I leaned against after having smoked 
my first and last cigar! It was called a “‘Lady Finger,” 
and was warranted not to make anybody ill. My effort 
was made at recess. I have never forgotten the nausea 
that followed that first and last smoke. 

There were two rooms in the old school building; Joshua 
Gibbons occupied one, George Wilkinson the other. As 
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there was a door between the two rooms, classes at times 
changed rooms and teachers for special studies. I was 
very fond of both these teachers, for they had their hearts 
in their work. I did not often come under the tutorship 
of Mr. Gibbons (there were no ‘‘ Professors” in our schools 
in those days) but some of my comrades considered him 
one of the finest teachers they ever had. Among his pupils 
I may name the Reverend Hudson Wilkinson, and Alex- 
ander Martin, who later became Governor of Kansas. 

To the memory of my dear teacher George Wilkinson 
I never can pay the debt of gratitude I owe for the deep 
and abiding interest he took in the boys under his care. 
It seems to me, as I look back over my school days, that 
Mr. Wilkinson cared nothing for the time and trouble he 
gave to the coterie of boys who loved to sit under his in- 
struction. Of that little crowd of good fellows, I recall 
Tom and John Walsh, both of whom became master 
mechanics of the highest order, and Will Sheets, who mar- 
ried my sister Ella. He also became a master mechanic, 
and was one of the organizers of the mechanical firm of 
Best, Fox & Company. My desk companion in that old 
red-brick schoolhouse was Richard Knox, brother of our 
honored Attorney-General under President Roosevelt and 
Secretary of State under President Taft. 

I cannot refrain from placing on record the last time I 
saw the face of my beloved teacher George Wilkinson. I 
had kept in touch with him from the time I left his school 
until the day of his passing away. Our relationship was of 
the most delightful character during all those years. He 
had left a letter to his brother and sister, to be opened 
after his passing away. In that letter he made the request 
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that his old pupil, John Brashear, should make the address 
at the funeral services. I could not do otherwise than 
carry out his wishes; but never have I had a more difficult 
duty to perform; for as I looked in the face of my dear 
friend, and remembered his years of patient toil and labor 
with that coterie of boys in order to make men of them, 
my heart was too tender, and my words too difficult of 
expression to say what I would love to say of one of earth’s 
noblemen. | 

Many of those friends of my early days have gone on, 
and boyhood memories are becoming dimmer with the 
passing years. As I think back now of the childish pranks 
and fancies of those happy days, I often smile at the boy 
who was Johnny Brashear. My naturally investigative 
mind showed itself quite early in life, and Mother used 
to tell stories of how I planted feathers I had found in the 
hope that some day I might own a real live chicken. I re- 
member how I used to try to catch the thunder in a box 
which I hung outside our door during a storm, and I never 
failed to leave my play to hang up this box when a storm 
approached. 

But possibly the happiest memory of those early times 
is the memory of the days and nights spent under my be- 
loved stars, when Grandfather Smith would gather us 
around him on the grass after supper, and fascinate us 
with his stories of the constellations. When it was dark, 
Grandmother would put an end to it by calling all us 
children in, and on many such a night, long after the other 
children had gone home or to bed, her watchful eye would 
detect my absence. ‘‘Where’s Johnny?” she would say, 
and then would come to find me flat on my back on the 
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grass where Grandfather had left me, watching the starry 
heavens, lost in speculation about those far-distant 
worlds, and dreaming dreams of the day when I should 
make a telescope better than Squire Wampler’s to see the 
beauties and wonders of this old universe. 


CHAPTER II 
SEEKING A VOCATION: RELIGION AND MARRIAGE 


In 1855, at the age of fifteen, I left the old brick school- 
house, and later that year went to Pittsburgh. My Grand- 
father Smith was employed at the time in the spike-manu- 
facturing department of Lewis, Oliver & Phillips. As he 
desired to give me a mercantile education, I became a 
pupil at Duff’s Mercantile College, but with little ambition 
to study bookkeeping and its correlated branches. When- 
ever I had a spare hour, I assisted my grandfather by 
packing spikes for him. 

After three or four months of study, I was graduated 
with a fair percentage to my credit and returned to 
Brownsville where I got a position in a grocery store. 
Soon tiring of this, I was offered a place to learn the 
printer’s trade with the local newspaper, ‘“‘The Browns- 
ville Clipper,’”’ then published by the well-known editor, 
Seth T. Hurd. But I could not stand for the epithet, ‘‘a 
printer’s devil’; so I went, for a short time, with Mr. 
Price, the proprietor of an auction store, to learn too soon 
that a man with a fairly good reputation as a citizen did 
not scruple to sell goods that were defective or damaged; 
so I soon quit that job. 

Now came the turning-point of my life, which, with the 
application of modern methods of vocational guidance, 
would doubtless have been reached much sooner and 
without the loss of valuable time and energy. 
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My father secured a position for me in which I was to 
learn a mechanical trade at the engine works of John 
Snowden & Sons in my native town. At the time of my 
apprenticeship to the pattern-making trade in these works, 
1856, many steamboats were built in Brownsville and in 
the city of Pittsburgh. 

It has always been a pleasure to look back on those days 
of my apprenticeship, for every one of the master me- 
chanics — and there were master mechanics in those days 
— was kind to me, and I had every opportunity given me 
to do high-class work. There were but two apprentices in 
the pattern shop, my friend ‘‘ Jackie”? Niman and myself. 
I sometimes thought more favoritism was shown me than 
was shown Jackie; but we got on nicely together, and I say 
with pride that he became one of the finest mechanics of 
his day. 

Often I was taken into the drawing room to assist in 
making drawings (there were no blueprints in those days), 
and not infrequently I was asked by Mr. Snowden’s son 
Nelson to assist him in the office on pay-day. Later on in 
my apprenticeship, I was frequently called on to assist in 
putting the completed engines on the boats for which they 
were built. Both side- and stern-wheel boats were built 
in those days. I recall vividly the trying job it was to bore 
the holes for the bearings of the wheel-shaft in a side- 
wheeler — with back bent under the deck above, boring a 
hole ten to fifteen feet deep with an inch-and-a-half auger, 
in a space of, say, thirty inches; having to bore through 
solid timber at the top and oak braces underneath, and 
yet hit the string-pieces below, not over ten inches wide; 
pulling out the auger to clear it of chips every five minutes, 
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through a hole bored in the deck above; and slipping the 
handle over the square shank every foot or eighteen inches. 
I can almost feel to this day the sore back that I carried 
home at night after a day at this task. I am certain that 
old-time river engineers will sympathize with the young 
apprentice who was put at this task. 

My success in learning my trade and the use of tools 
was, in a large measure, due to the teachings of my Grand- 
father Smith, whose mechanical skill was of the highest 
order for his day. I had been his companion in his private 
workshop, where he constructed an electric engine, run 
~ by a Bunsen battery; made one of the finest Morse tele- 
graph instruments constructed west of Philadelphia; and 
made, perhaps, the first gyroscopes in Western Pennsyl- 
vania. He had, complete and in operation, the first 
daguerreotype and other necessary apparatus for taking 
pictures, made in Brownsville or Pittsburgh. 

I completed my apprenticeship in three years and 
accepted a position in Louisville, Kentucky, with the 
Dennis Long Company in 1859. There I helped to build 
the engines for the city waterworks that were erected in 
1861. Here I was caught when the Civil War broke out, 
and Louisville was soon in such a state of unrest that bus- 
iness of nearly every kind was suspended. I found myself 
without a job, save that which served to keep me infood 
and clothing. I had sent all my savings to my parents, 
and was, in common parlance, a bankrupt; so when an 
undertaker came along and offered me a job making 
coffins, I accepted perforce.! Having mastered the use of 


1 In recalling experiences of these days, Dr. Brashear has told his 
friends that before he took the job with the undertaker, he made and 
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wood-working tools, I soon became quite expert at the 
job, gruesome as it seemed at first. However, it enabled 
me to earn money enough to return home; and I bade 
good-bye to my Southern friends, many of whom had been 
very kind to me during my stay in Louisville. 

I reached Brownsville in July, 1861. After a visit to my 
home, where I found my father out of work, I immediately 
went to Pittsburgh where I secured a position as mechanic 
in the rolling mill of Zug & Painter. Soon afterward I 
was placed in charge of the machinery of the mill, where 
I remained until the great strike of 1867. 


After I had completed my apprenticeship at Snowden’s, 
my mother expressed a great desire that I should study 
for the ministry. I thought the matter over carefully and 
undertook to read and study books prescribed by the 
Conference of the Methodist Church, during the hours 
when I was not working. Watson’s ‘‘ Institutes,” Butler’s 
‘‘ Analogy,” and Wesley’s ‘‘Sermons”’ were in the curricu- 
lum. I studied them, or at least a part of them, with some 
interest; but I liked Whately’s ‘‘ Logic” better than any 
of the books mentioned, for it taught me the value of in- 
ductive reasoning, and this touched my love of the study 
of natural philosophy, as the sciences were then named. 
Upon examination, I was given a license as a local preacher; 
sold blacking boxes. ‘‘ Jackie’? Niman had married and moved to Louis- 
ville a year before young Brashear went there. Mrs. Niman tells that 
she and ‘‘Jack and John” spent many happy summer evenings together 
in their yard in Louisville playing and singing, and that ‘‘John used to 
play the flute a great deal.’’? These summer evenings in the Southland 
were almost the last leisure that he enjoyed before the hard days in the 


mill and the evenings devoted to study and the struggle for education 
which never ended until he passed away. 
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and for several years I devoted my spare time to mis- 
sion work among my fellows, particularly while I was 
living in Louisville. 

Many of my friends wished me to quit work as a 
mechanic and become a member of the Pittsburgh Con- 
ference of the Methodist Church. Others — some of my 
best friends, already in the ministry — told me this would 
be a great mistake, as my tastes were all in the direction of 
science, especially of astronomical studies and instru- 
ments. I remained undecided, all the time considering 
my mother’s hopes that her eldest son should become a 
minister. 

To me, the story of why I did not enter the ministry is 
one of the most painful incidents of my life. I had been 
asked to preach a sermon to the people of a certain church 
in Pittsburgh on a day when the minister was expected to 
be absent. I was working hard in the rolling mill at the 
time. Having chosen as my subject the first four verses 
of the first chapter of Genesis, I gave my talk on creation, 
as viewed from the scientific side; and, according to Dana’s 
‘““Cosmogony of the Bible,” quite in agreement with the 
story as recorded in my text. They listened to me with 
interested kindness, although I confess my knees trem- 
bled as I talked. Owing to unforeseen circumstances, 
my friend the minister did not go away and was, conse- 
quently, present with me in the pulpit. His remarks after 
I had finished were at first commendatory; but he closed 
with these cruel words that still ring in my ears: ‘‘ But I do 
not think a knowledge of creation is necessary to the 
believer or the seeker for truth; for the Bible teaches us, 
if we believe, we shall be saved, and if we believe not, we 
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shall be damned; and this is the sum and substance of the 
whole matter.” 

I cannot believe that his words were meant unkindly — 
no, I cannot believe they were — but, oh, how they hurt! 
I went home heartbroken. My dear wife offered all 
possible consolation, and afterward I heard kindly ex- 
pressions of sympathy from members of the congregation 
who had heard my talk. But I never got over the “‘most 
unkindest cut of all’; and I never entered the ministry. 

As I look back now on the narrowness of those early 
times, I rejoice that it has changed for a better and 
brighter view of a pure and undefiled religion. More than 
half a century has elapsed since that sermon on the beau- 
ties of creation, and in that time I have been asked to 
speak in the churches and chapels of almost every denom- 
ination — Jewish, Protestant, and Catholic — on topics 
of science that are so closely related to things good, 
beautiful, and ennobling. Regardless of race or creed, we 
may see in star and flower, in music and in art, in valley 
and mountain, aye, in ten thousand little things around 
us, the beautiful in God’s creation. We have lived to see 
a brighter age, a better day. May I quote Ella Wheeler 
Wilcox’s lovely words as I close this part of my story: 

So many Gods, so many creeds, 
So many ways that wind and wind, 


While just the art of being kind 
Is what the sad world needs. 


I must not go further with this epoch of my life without 
recording the most cherished and the most important 
experience of all. 
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From early life I was an active worker in church, Sun- 
day-School, choirs, and literary societies; and when I took 
charge of the machinery of the Zug & Painter mill in 1861, 
I became choir leader of the Sunday-School and church 
in the neighborhood. I had been there but a few Sabbaths 
when I became acquainted with a teacher by the name of 
Phoebe Stewart. In after years I learned from one of her 
pupils that her teacher said she was going to ‘‘set her cap”’ 
for me the very first Sunday I gave a little talk to the 
school. 

Perhaps that was one of the most important episodes 
of my whole life; for an affection between us soon ripened 
into love, a love which abideth. A year of courtship, and 
we were married without ostentation on September 24, 
1862.1 We commenced our life together in the most 
humble manner, and the joy which cometh only from 
love kept us as sweethearts ever. 

I had always given my earnings to my father and 

1 It may be worth while to explain the cause of young Brashear’s 
marriage ‘‘without ostentation,” as he termed it in the sunset of life. 
Thomas Stewart, the father of Phoebe, was much opposed to his daughter’s 
receiving attention from Brashear, as he did not wish her to marry, al- 
though he did not object to the young man who was a boarder in his 
house. 

Accordingly, on the evening of September 24, 1862, with the connivance 
of her brother Morgan and his wife, Phoebe and John went to the home of 
another brother, William Stewart, living near by and recently married, 
and, with her sister-in-law’s wedding dress on, Phoebe was wedded to the 
man of her choice. 

Planning to keep the marriage a secret, as they feared the displeasure 
of Mr. Stewart, they returned home without having been missed. The 
following day, while Phoebe was making pies for dinner, apple pies without 
a top being a special weakness of the groom, the latter entered the kitchen 
to bestow a kiss upon his bride. It was an unfortunate moment for them, 
for Mrs. Stewart entered at the same instant, and an explanation became 


necessary. It was followed by Mr. Stewart’s anger, and the sudden begin- 
ning of housekeeping in Allegheny. 
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mother, so when we were married I had but little with 
which to go to housekeeping. But the memories of those 
early housekeeping days in three rooms are very sweet 
to me now; and in later years we often recalled with 
pleasure the many friends who were welcomed in that 
little house. Most of them, alas, have gone over to the 
Summer Land; and, as I write these lines my heartstrings 
almost snap asunder with grief when I record that the 
sweet spirit, who was my guiding star through half a 
century of as happy a married life as was ever vouchsafed 
to man, was taken from me some years ago, her dear life 
going out, after years of suffering, like the sinking of a 
summer sun. The record of that pure, unselfish, loving, 
patient life can never be told in words, but it is written 
upon my heart, never to be effaced. 

When we were married, as already stated, we started 
life in a very humble way, first renting three rooms in 
lower Allegheny. But getting across the Ohio River to my 
work in winter proved difficult and even hazardous; for the 
river was often full of running ice, and occasionally was 
frozen over. So we gave up our first home in the spring 
(1863) to move to an old house close to the mill of Zug & 
Painter where I was employed. We put the house into 
livable shape. The yard was all cinders from an old smelt- 
ing furnace; but I put a fence around it, and wheeled nearly 
a hundred loads of dirt from under an old stable in the 
neighborhood. Here Ma and I raised our lettuce, radishes, 
and onions, and were happy. Grandfather Smith spent 
every Sunday with us, as he was working at that time in 
Birmingham for Lewis, Oliver & Phillips, and we frequently 
talked over astronomical matters during these visits. 
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As he was then well on in years, my wife always spent 
an hour ‘“‘making Grandpa look nice,” as she expressed it. 
How he did enjoy having her comb his hair, trimming it 
if need be! And how we missed him when he returned to 
his home in Brownsville! A year or two later I was called 
there to help lay him away in his last resting-place. I 
have mentioned before the pleasant and helpful relation- 
ship between my grandfather and myself, and my one 
regret is that he did not live to see the heavens in a 
telescope made by the boy to whom he had given his 
inspiration and love for the good and beautiful. 


CHAPTER III 
ASTRONOMY AND MUSIC 


DuRING my six years’ stay with Zug & Painter (1861-67), 
I made studies of the constellations, particularly on 
Saturday nights, after the fires and smoke of the mills had 
ceased to darken the sky. I would then take my Barritt’s 
Star Map, get between the piles of pig metal out on the 
river-bank, and, with a candlelight, locate positions on 
the map. 

Unfortunately, the hill on the south side of the river 
prevented me from seeing the more southern constella- 
tions; so frequently, when the water was low enough, I 
rowed across in a skiff to a bar on the other side of the 
Ohio, and there I could see much more of the heavens 
than was possible on the South Side, among the piles of 
pig metal. 

Later on I purchased a lot on top of the hill which Ma 
and I tried to cultivate, but made a failure of, not for 
want of hard work, but evidently because we were not 
intended to be farmers. However, it was a fine place to 
view the heavens and, although it was a stiff climb to get 
there after a hard day’s work, it always gave me “‘full 
value received.” 

An incident occurred one night while I was out on the 
river-bank studying the stars, which is perhaps worth 
relating. The Pan-Handle Railroad had been finished 
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only a year or two, as I remember, and it ran along a cut 
in the hillside, from what was then called Temperance- 
ville to South Pittsburgh. Owing to the fact that there 
were frequent landslides all along the hillside, especially 
when the frost was coming out of the ground in the spring- 
time, the watchmen were supposed to be constantly 
walking along that part of the track. About eleven-thirty 
one night in March, I heard a fearful crash above the mill, 
rocks evidently falling upon the roof. I suspected at once 
what had happened; and, leaving my iron-bound observ- 
atory, I went up the hill as fast as my legs would carry 
me. I found at least a hundred feet of the track covered 
with fallen earth and rocks from the hill above. I at once 
rushed to the station at the west end of the track, where 
I found the watchman asleep with his lighted lantern 
beside him. He was not long in sending an alarm; and 
while no train passed the landslide that night, I have often 
wondered if my night orgies, studying the stars, prevented 
a railroad accident, which, alas, happened all too fre- 
quently in those days. | 

The great strike of the iron-workers — that is, the 
*‘nuddlers’”’ — was instituted early in 1867. I was in- 
structed by my employers to put the machinery of the 
mill in good order, and then await the settlement of the 
strike. Although I was supposed to be working by 
the year, my wages were stopped; and since I had put all 
my savings into the purchase of the lot on the hill, I was 
in rather a bad fix financially. 

In the midst of my perplexity as to how I should make 
ends meet, I learned of a position as millwright with 
McKnight, Duncan & Company in Birmingham, now 
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South Side, Pittsburgh. A visit to Mr. McKnight settled 
the matter at once; and, although reluctant to leave my 
old employers, I accepted the offer and at once moved to 
Thirteenth Street, Birmingham, where we soon found con- 
genial friends and neighbors. 

Many interesting events of church and social life were 
enjoyed in the next few years. Wherever we went we con- 
tinued to seek musical friends, and I had the honor of 
being selected as the choir-leader of the old Bingham 
Street Methodist Church. I found time to study Tindel’s 
‘Thorough Bass,” ‘‘Thorough Bass without a Master,’ 
and Wolfhart’s ‘‘Composition of Melodies’’; but I ven- 
tured upon only a few compositions, which I tried upon 
my wife, who had a lovely soprano voice. My own was a 
mongrel sort of tenor, and had been practically ruined by 
trying to lead all the parts when the singers got into 
trouble.! 

The effect of my compositions poorly performed upon 
the reed organ was to put my wife to sleep, so I never 
ventured to try them on the public. However, I got much 
pleasure from teaching singing classes the rudiments of 
music, which had been so thoroughly taught me and my 
schoolboy friends by George Wilkinson. 

At about this time I helped to organize a Cantata So- 
ciety, made up of the different choirs of Birmingham. 
Our organist and pianist was Lida McIntosh, an accom- 
plished artist, and one who helped to make our society a 
success, now and then assisted by William Ruhe, a master 
on the ’cello. These two lovers of music became lovers of 


1 On the contrary, his voice was naturally sweet and melodious even at 
an advanced age. 
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each other and married later on. We had some fine voices 
in the old Cantata Society, and Ma and I made friends 
who remained dear to us throughout life. 

It would require no great stretch of memory to fill 
several chapters with these few years of happy married 
life; for, outside our home duties, our church work, our 
interest in benefit concerts, and my own hard work in the 
rolling mill, it was also the epoch when we decided to buy 
a lot and build ourselves a home. 

Please let it be understood that I did not shirk or ne- 
glect my work in the rolling mill during the nearly seven 
years that I was with McKnight, Duncan & Company, 
for I am proud to say that not only were my employers 
satisfied with my devotion to their interests, but like my 
former employers, Mr. Zug and Mr. Painter, they took 
me into their confidence in many matters, and I was a 
welcome visitor at their homes. 

During my stay with McKnight, Duncan & Company, 
the mill was burned to the ground by the carelessness of a 
workman who upset his lamp in a barrel of oil. The fire 
started at five a.M., and not only was the building de- 
stroyed, but much of the machinery was totally ruined. 

I had heard the alarm, and was on the spot as soon as 
my legs would carry me there; but I could do nothing 
toward saving the building or machinery. I was grieved 
beyond measure, and dreaded to meet the senior member 
of the firm. What a relief it was to me when he finally 
came and told me not to worry, as the mill was old, some 
of the machinery antiquated, and that they had been 
thinking of rebuilding at some future time, anyway! More- 
over, they had a fair insurance, and the only real matter of 
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concern was the delay in filling their orders. I shall never 
forget his words as we parted that morning: ‘‘John, you 
have a big job before you to rebuild the mill, do away 
with the old machinery, etc.; so I want you to watch and 
pray over your task.”’ ‘‘ But,” he added, ‘‘don’t take both 
jobs; you do the watching, I’ll do the praying.”’ 

The fire occurred in the late fall,! so I had a winter’s 
work before me. Fortunately, it was a mild winter, and 
we made splendid progress, eliminating the gear-driven 
small mill, using the modern method of driving by belts, 
eliminating the square shafting on which were keyed fly- 
wheels and heavy gear-wheels, with wood packing, iron 
wedges, etc. 

On the first of the following May we were ready to 
start anew. The carpenters had finished the building, and 
all was ready. It was an exciting moment. Everything 
went off beyond my most sanguine expectations, with not 
a hitch in the new engines, boilers, mills, shears, etc. The 
firm, headed by Mr. McKnight, came out of the impro- 
vised office to see the start of the rejuvenated mill, and 
they were delighted. 

A little later on Mr. McKnight came into the mill again, 
and after telling me how pleased he and his partners were 
at the result of the rehabilitation of the works, he said they 
had decided to raise my wages three hundred dollars a 
year, and date the raise back to January Ist. Then, 
handing me a check for one hundred dollars, he told me to 
go off and take a week or ten days’ vacation with my wife. 

What an adventure this seemed to us! Neither Ma nor 
I had ever been more than sixty miles from our birth- 

1 December 8, 1871. 
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places and we had never seen a large body of water. We 
decided to go to Cleveland and Put-in-Bay, where we 
should have a chance to see Lake Erie. 

On the way we purchased a Cleveland paper, and in 
the advertisements we located a boarding-house near the 
lake shore. We were put into a miserable room next to 
the street, and got very little rest the first night on account 
of the heat. There was no ventilation, but plenty of 
mosquitoes. The following morning we found more 
pleasant quarters. We enjoyed trips around the city 
in horse-drawn cars, and about the middle of the 
week we took our trip to Put-in-Bay, leaving our little 
daughter Effie with the landlady. The lake was compara- 
tively quiet and I do not remember that we became sea- 
sick. We surely enjoyed it, as we both loved the water. 

Soon after returning from our trip, we began to prepare 
for the building of our new home. We had purchased on 
May 28, 1870, two lots, each twenty-five by one hundred 
and fifty feet, on the hillside above Twenty-Second Street, 
South Side. Part of the lots was pretty steep, but there 
was a fine view over the hills, Monongahela River, and 
the busy mills, and Ma and I had designed a plain but 
pretty house to be built there. We found we must give 
up our interest in concerts, etc., much to our regret; but 
we knew it would require every spare minute of our time 
if we were to give the necessary attention to the building 
of our cottage. So, saying good-bye for a time at least to 
our musical interests, we ordered the lumber. It was hard 
to get it up the hill in those days, with such miserable 
roads and steep climbing, but we got on wonderfully well, for 
some of the mill boys gave us a hand with the heavy work. 
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There was an immense oak tree on one of the lots which 
we used for the posts on which the house was built. I 
cannot remember at this late day how these heavy posts 
were handled, those deep holes dug, and the foundation 
sills placed on them; but I was there every evening until 
the darkness came on, as our hope was to get into the home 
before cold weather set in. The mill boys helped me to 
put up the frame after I had all the studding ready. A 
carpenter helped me put up the siding, but my wife and 
I did a goodly share of this work, and also the laying of the 
floors.! 

It was a happy day when we moved into our new home. — 
Although it was little more than a shell, it was home; and 
I well remember Ma’s suggestion that we have a supper 
for the mill boys who had helped us through the summer 
and early autumn. We had not yet dug our cistern, so 
the boys came up early, and in a jiffy they had the pit 
dug deep enough to receive its cement. Then the supper 
was served; yes, we called it supper in those days, and as 
Ma was a master cook, she had some bully good things to 
eat. I remember there was oyster soup to start with, and 
that one of the boys, who had never tasted the ‘luscious 
bivalve”’ before, had to leave the table hurriedly. He 
came back, however, and finished the other good things 
provided by the master caterer. 

The fall and winter evenings that year were devoted to 
making the inside of our new home as comfortable as our 


1 The photograph on the opposite page shows this home at No. 3 Holt 
Street, Pittsburgh, as it now appears. It is owned by the Brashear Me- 
morial Association and, as ‘The House of Inspiration,’ serves as a social 
settlement and Brashear Museum. A plate on the door quotes Brashear 
thus: ‘‘Somewhere beneath the stars is work which you alone were meant 
to do. Never rest until you have found it.” 
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ability and our resources could afford. My father, who 
was working as gate-keeper in the new mill, stayed with 
us through the winter, and helped us with many little 
pieces of work, such as tacking on the paper plastering 
which we used as a temporary lining in three of our rooms 
to keep us from freezing during the winter months. This 
served us very well until a storm came up one night the 
following spring, and the wind, getting under the unpro- 
tected basement, ripped all our patent plaster off and left 
us in quite a dilemma. It also blew our house four or five 
inches out of plumb. But we were able to straighten it 
up, and lived in it quite comfortably this way for another 
year, when we finished the lower part — that is, four 
rooms and the hallway. 

It was a hard task to get to and from our work that 
first winter; indeed, for several winters. Snow and ice 
would form on the hillside, and then we often had to slide 
down over the steep places, to get to the road and steps 
that led us down to the borough roads. Before moving to 
the hill, I had helped my old friend Mr. Goff to organize 
a Sunday-School in a schoolhouse at the upper end of 
Birmingham, which later developed into the Walton 
Methodist Episcopal Church. My wife and I were both 
interested in this work, and we were always ready for our 
Sunday trips down the hill. How we ever got up and down 
on some of those wintry days, with snow and ice on the 
hillside and danger at every step, I do not know. But I 
am perhaps forgetting that I had reached only my thir- 
tieth year when we moved to our new house, and my wife 
was several years younger. 

It can easily be seen that my time outside of my long 
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working hours at the mills was pretty well occupied during 
the early years of my married life. But I still found pre- 
cious hours in which to read. As soon as I had my own 
rooftree over my head, I began to lay the foundation for 
my growth in scientific knowledge — my library. It con- 
sisted of a few books on a couple of shelves suspended by 
wire in my bedroom, and I used to read far into the night. 
Clothes were luxuries I could economize on. I rarely ever 
bought a whole suit at one time. But books had become 
necessities. I can still hear Ma, our family treasurer, 
when I came in with a book which we could ill afford to 
buy, saying gently, ‘‘ All right, Lunny; but remember we 
can’t afford to buy another one this week.” 


CHAPTER IV 
MAKING THE FIRST TELESCOPE 


WHEN we moved into our new home, one of our first 
thoughts was to build a little shop and commence the 
construction of a telescope. I had never lost the interest 
in astronomy which Grandfather Smith had aroused in 
my early boyhood, and I had determined that at some 
time I would have a telescope of my own. I thought, 
also, how nice it would be if there were a telescope or a 
place where the layman, boy or girl, could have a chance 
to look at the stars, the moon and the planets, little 
dreaming that in my later life I should have an oppor- 
tunity to help bring this very miracle to pass. 

In earlier years I had gone to see an optician, so-called, 
in Pittsburgh by the name of Shaw, to find out what the 
cost of a good telescope object glass would be. He dis- 
couraged me by saying that, if I bought the lens from 
him, I should not know how to mount it or how to use it. 
The result was that I ordered a glass for a five-inch lens 
from Heroy & Marrenner, New York agents for Chance 
Brothers, of Birmingham, England. In the mean time, 
a friend by the name of Peter Reid loaned me a two-inch 
telescope, mounted on a little tripod. I used this every 
night I had an opportunity, while I was waiting for my 
glass. One evening, while I was observing, my favorite 
eat ‘“‘Bolivar,’’ who was educated to do quite a number of 
tricks, ran up over the chair on which I was sitting, over 
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my shoulder, and out to the end of the telescope, up- 
setting it and badly injuring the tube, but fortunately not 
breaking the glass. 

As I had no facilities at the time for repairing the tube, 
I took it to an optician in Pittsburgh by the name of 
Stieren, who repaired it nicely so that I was enabled to 
return it in very good condition to Mr. Reid. I mention 
this because that little incident was the beginning of a 
friendship with Mr. Stieren, who was a real optician, that 
remained throughout his life. I have often found that 
little instances of this kind, if appreciated, make for 
friendships that are worth while in this world. 

I had determined to make a telescope, and had ordered 
the glass for it. The next step was to find a suitable place 
to work in. Instead of building a workshop, I bought from 
my next-door neighbor a little house, eight and one-half 
by ten feet, which he had built for a coal house. I de- 
signed an engine and purchased a small boiler for it. 
These I placed in a little shed adjoining the workshop. 
Then I constructed a bench for a small second-hand lathe 
I had bought, and we had a pretty fair amateur outfit. 

Our glass arrived from New York, and my good wife 
and I went to work at it with all the zeal and interest of 
children with a new toy. This was in 1872. Our work 
was, of course, done in the evenings. At that time I 
usually got up at about five-thirty in order to get to the 
mill on time. I would not get home until about six o’clock, 
often much later if there had been any kind of a break- 
down in the mill. When I arrived, I would always find 
steam raised, the shop immaculately clean, everything in 
order, and a good supper on the table. After the dishes 
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were washed, Ma would always come out and help me; 
and we have often worked until twelve, one, and some- 
times as late as two o’clock in the morning, although our 
better judgment would often prompt us to go to bed. 

When we began work I was absolutely ignorant of the 
various processes used in lens-making, but I managed to 
cut the square disks to circular form, and roughly to com- 
pute the curves, although I knew nothing about a study 
of the index of refraction or dispersion of the glass. Many, 
many trials did we have in those years of grinding and 
polishing. Just as we would approach a time when we 
thought we could polish the surface, we would get a 
scratch on it, and it would have to be done over again. 
One evening when I had one of the surfaces in pretty 
good shape to be polished — and by the way, I made the 
grinding and polishing tools myself — I had the misfor- 
tune to drop the crown lens. It broke in two pieces, and 
broke my heart, as well as my wife’s, in a good many 
hundred pieces! 

An English friend of ours who happened to be there at 
the time of the accident asked for the privilege of replac- 
ing the disk. This he kindly did, but it required two 
months to get it from England. Then the work of getting 
it into circular form and grinding it to the curves all had 
to be done again, but it proved to be a very good piece of 
glass, as results showed afterwards. 

Finally we had the five-inch lens ready for mounting. 
My brother-in-law, Will Sheets, who was a pattern- 
maker by trade, made the wooden part of the tube for me. 
We started to make the lens to be about six feet focus; 
and while the color correction was very nearly right, it 
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had a very serious over-correction for spherical aberra- 
tion. So the tube was made nine feet long. I made the 
patterns for the brass parts of it myself, had them cast, 
and turned them myself in the old lathe, to fit the glass 
and the draw-tube end. 

I shall never forget the night that we mounted this tube 
temporarily in our room that looked to the south, stuck 
the telescope out of the open window, and pointed it to 
the planet Saturn, which was then in very good position 
for observing. For three years we had labored lovingly at 
our task, and now we were to enjoy the fruits of our labor. 
Although the spherical aberration was barely corrected, 
yet the view that I had of the planet that night is pictured 
vividly in my mind to-day, as is that first view that I had 
of the same planet in the little telescope belonging to 
Squire Wampler, through which I had my first view of the 
heavens in old Brownsville. After my wife and I had en- 
joyed the sight, we could not rest until we had called in 
some of the neighbors; and while it was anything but the 
perfect glass that later studies told us was absolutely 
necessary if we were to have the kind of instrument that 
would come up to the standard, nevertheless, we had some 
very interesting views of the moon and other objects that 
did not demand such perfection in the glass as the images 
of the stars. 

Our next job was to construct a mounting for the tele- 
scope. This did not take very long, as I found an iron 
column at McIntosh & Hemphill’s Works, near the mill. 
The equatorial parts were made by my own hands; and a 
large opening was cut in the roof of our cottage so that we 
could command a fairly good portion of the heavens. But 
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we had to wait for the stars, planets, and moon to come to 
us, which we were willing to do. 

I had now, in the spring of 1876, come to a place in my 
work and studies where I plucked up courage to write to 
Professor Samuel Pierpont Langley, who had charge of 
the Allegheny Observatory, asking permission to bring the 
object glass to the Observatory that he might inspect it 
and perhaps give me advice about further improving it. 
I received a gracious reply from him, suggesting a night 
on which I should call at the Observatory to see him. I 
immediately prepared for this visit, and I must confess 
I was greatly excited at the prospect of having one of my 
dreams come true. How many times as I lay out on the 
cinder banks by the river-side after the mills had stopped 
running, studying the stars when the smoke had cleared 
away, I had dreamed of the distant day when I might see 
the heavens through the telescope that I had heard had 
been erected in the Allegheny Observatory! Many and 
many a Saturday afternoon I had climbed to the top of 
‘“‘Coal Hill’”’ just to look over at the dome of that ob- 
servatory — to look and to dream. For not only did I 
desire the privilege of seeing the beauties of the heavens 
myself; I dreamed of a day when all mankind, every boy 
and girl, might have that privilege, too. 

There were no cars running at that time out Perrysville 
Avenue to the Old Observatory, near the present Langley 
Avenue — indeed, there were none for many years after- 
ward — and I had the misfortune to lose my way. But at 
last I arrived at the door of the Observatory, rang the bell, 
and was ushered into the presence of the man whose 
friendship I enjoyed from that night to the end of his life. 
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As he took the lens in his hands and scrutinized its 
polish and general make-up, I stood trembling before him. 
At last (and to me, at least, it was a long time coming) he 
said, ‘‘ Mr. ‘Brazier,’ you have done very well’’; and then 
he asked me the character of the curves. When I had 
told him, he suggested that I should have had an easier 
task had I made them after the general plan used by the 
Clarks.! He asked me if I had any books on the subject 
of telescope construction; and on my replying in the nega- 
tive, he went to his private collection of books and brought 
me a copy of Dr. Draper’s work on ‘‘The Construction of 
a Silvered-Glass Telescope and Its Use in Celestial Pho- 
tography.’’ He told me to keep it as long as I wished; 
but as he valued it very highly, he asked me to be sure to 
return it to him. | 

I learned from him that evening that he and his brother 
John, a professor of chemistry, whose friendship I was 
happy in acquiring later on, had made a six-inch reflecting 
telescope in the barn at their father’s home; and I could 
see that he appreciated the difficulties we had encountered 
in making the five-inch object glass. 

Fortunately for me, it was a clear night, and Professor 
Langley asked me if I would like to have a look in the 
thirteen-inch telescope of the Observatory. At last I was 
to have the fulfillment of the wish I had so long cherished! 

The planet Saturn was still in good position for observ- 
ing. The thirteen-inch refracting telescope was placed 
upon the beautiful planet, the clock-work started, and 
I had my third view of the queen of all the objects in the 


1 Alvan Clark and his sons, possibly the foremost makers of optical 
surfaces of that day. 
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heavens. Wonderful! Could I ever make a telescope that 
would show its ring-system, its belts, its satellites, like 
that? 

At first I felt a sort of discouragement when I con- 
trasted my view in this masterpiece with that in our own 
telescope, but the feeling did not last long, and as I bade 
my new-found friend good night, I went away with a 
grateful heart, and with a new incentive and a higher 
ideal before me. 

How I devoured the pages of the book he loaned me! 
Yes, I think it was read through before I slept any that 
night, as it was Saturday night and I could sleep longer on 
Sunday mornings. 

Before I finished reading the book, I had decided not to 
go any further in the correction of the five-inch lens. 
Until my talk with Professor Langley that night I had not 
known how much simpler it was to make a reflecting tele- 
scope, as that did not require high-grade and costly optical 
glass, and had but one surface to be corrected, though 
that one must be even more accurate than the surfaces or 
curves of the object glass. So I decided to keep the five- 
inch lens, as it was, for my observing until we could make 
the larger-sized reflecting telescope. 

That first visit to the old Allegheny Observatory had a 
profound effect upon all my life. It was my introduction 
to the larger world of science and the beginning of my 
friendship with men who found their greatest happiness 
in discovering nature’s hidden truths in spite of poverty, 
isolation, and increasing work of body and mind. In my 
half-century’s work and interest in scientific matters, I 
have known scores of scientists personally, and other 
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scores through long correspondence, and all, all have 
helped me in one way or another to master some of my 
problems. It has been a rare occasion, indeed, when I have 
met rebuff in my constant seeking for knowledge and 
asking for help. There is no room for the mean man, for 
a small soul, in the scientific world, and the memories of 
my friends in this profession are to-day treasures of greater 
worth than gold or precious stones. 


CHAPTER V 
LIFE IN THE IRON MILLS 


Durinc most of the twenty years (1861-81) that I spent 
in the iron mills of Pittsburgh I was employed as a mill- 
wright, in those days one of the hardest and most trying 
of all the positions in a rolling mill. My employment with 
McKnight, Duncan & Company terminated while I was 
at work on my first telescope, for the business panic of 
1873 forced them to close their works. I was fortunate, 
however, in finding a position in the mould shops of 
Adams & Company, glassware manufacturers, only a few 
blocks farther away than the mill. Mr. Adams was a 
friend of mine and a splendid man; and, like all the men 
in the mould shop, was very kind. While the work was 
not familiar to me, my previous knowledge of the use of 
tools soon enabled me to do fairly good work in turning 
‘“‘plungers,” etc.; and the knowledge gained in that shop 
was invaluable in my little workshop on the hill, when 
turning the tools for grinding the lenses for the new tele- 
scope. The boys of that mould shop I can never forget 
for their kindness in instructing me in the use of the lathe, 
and in close and accurate fitting of the moulds. 

I had been with Adams & Company but a few months 
-when Charles Zug, of the firm of Zug & Company which 
had severed its connection with the old firm of Zug & 
Painter, my original rolling-mill employers, came to ask 
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me to accept the position of millwright in their mill over 
in the city. 

At first I hesitated, for although the increased wages 
were an inducement, it meant a greater distance to go to 
work, which also meant getting up earlier in the morning, 
and of course going to bed earlier, and this meant taking 
some of the time that I wanted to devote to my telescope. 
However, at my wife’s advice, I accepted the position, 
leaving Adams & Company and my associates there with 
great reluctance. 

I have mentioned the fact that a millwright in my day 
had one of the hardest and most trying positions to fill in 
a rolling mill. I have gone into the mill on a Thursday 
morning and worked, with very few intervals of rest, 
until twelve o’clock Saturday night. When a breakdown 
in the machinery took place, it had to be repaired in the 
quickest possible time, as men were thrown out of employ- 
ment, iron-melts wasted, and orders remained unfilled. 

Moreover, in my earlier days there was much of the old 
type machinery, gear-wheels and fly-wheels fitted to 
square shafting, with iron wedges to center them on the 
shafting. Many, many nights I worked all night fitting 
a gear tooth in place of one broken during the day, the 
blacksmith having made one of wrought iron to a pattern 
always kept on hand. My mechanical friends will under- 
stand that the new tooth had to be beveled lengthwise, 
and, at the base, a snug driving fit made of it. Of course, 
the tooth had to be carefully filed to shape after it had 
left the hands of the blacksmith, and, when in place, had 
to have the accurate pitch. It was a nice job to fit a tooth 
in a straight gear, but a nicer one to fit it in a bevel ormitre 
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‘gear. Most of the gear-wheels so fitted were of heavy 
pitch, four and one-half to six inches, and ten to twelve 
inches face. 

It was my ability to do such work as this well and rap- 
idly that earned my first position as millwright. Very 
shortly after I was married, while working as a mechanic 
for Zug & Painter, their manager asked me if I could put 
a tooth in a large spur-wheel. 

“Yes,” I replied, ‘‘if you will give me two good men 
who can handle a sledge, I will have the mill running in 
three hours.” 

“Tf you can have it running in twenty-four hours we 
will consider it a fine job,” he answered. 

I made the pattern, took it to the blacksmith, gave him 
full instructions as to material, etc., and had the mill 
running in three hours. 

When the engine was started, the manager came to me 
and said, “Johnny, you are our millwright from this on,”’ 
and he generously increased my wages from ten dollars to 
twenty-five dollars a week. 

However, the real climax would come when a break 
occurred under the ‘‘squeezers,”’ particularly the type used 
in Zug’s mill; as the big machine, weighing many tons, 
would be almost red-hot overhead. I worked under them 
many times with a couple of assistants until we were com- 
pletely exhausted and soaked with perspiration. 

Even these memories, though, are not unmingled with 
pleasure. I remember one occasion when I was still with 
Zug & Painter when the mill’s ‘‘squeezer’”’ broke down, 
requiring repairs ordinarily taking at least three days. 
I worked day and night, and the mill was running again 
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in two days. Mr. Painter was so pleased that he came to 
see me personally, offering me a present and the permission 
to choose what it should be. I chose a silk dress for Ma! 
It was green silk and cost him fifty dollars. 

When I went with Zug & Company in 1873, I found 
that Mr. Zug had greatly improved his mill from the days 
of our early experiences. There was no square shafting, 
no fly-wheels with wooden arms, no wooden timbers under 
the engines and roll-housing foundations; and yet I can 
remember when it was considered almost a sacrilege to 
put anything under a mill or engine except great oak 
timbers that were brought, a year or more before the time 
needed, from the upper Monongahela River at the time of 
its spring rise. 

All this has gone into past history. Eight to ten years 
was the life of a wooden foundation, which meant renewal 
that often. It is now a thing of the past; but the remem- 
brance of those hard, hot days and nights of repair work 
can never be forgotten. I remember we used to stop two 
weeks for general repairs in August. I think, hot as it 
might be outside, it was a paradise when compared with 
the inside of the mill during the time it was running. 

I must not forget to record a terrible disaster which 
occurred during my stay with Zug & Company. In the 
late spring of 1876, the year of the Centennial Exposition 
in Philadelphia, everything was running so smoothly at 
the mill that I had asked the privilege of visiting the Ex- 
position. There were some large telescopes being exhib- 
ited there which I wished to see. My wife had expressed 
a desire to visit the mill to see them making nails before 
we went to Philadelphia, however, so I arranged for her 
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to come over one morning and bring Harry, our little boy, 
with her. Those were the days of the slow horse-cars. It 
was time for them to appear. 

While awaiting their arrival, I was passing through the 
mill. The roller at the ‘‘muck” mill called my attention 
to a ‘fore plate” which he wished me to change slightly 
for him. I went at once to the room where I kept the 
patterns, carried the proper one to the roller, got his 
directions for the change he wished to make, and walked 
about forty steps to the little shop where I could alter the 
pattern. Just as I was fastening it in the vise, a terrific 
explosion occurred. I rushed out of the shop, but could 
see little for the dust, except that the roof of the mill had 
been torn off. I could see no one. I can explain this only 
by the fact that I must have been stunned for a short 
period. 

I was soon brought to my senses, however, and rushing 
into the old office just across from the workroom, I looked 
for the fire-alarm key, but could not find it. Then I rushed 
outside the mill, and the first dreadful sight that met my 
eye was the mutilated body of a workman lying in the 
street. Alas, I soon learned that the boilers in the nail 
mill had blown up and had killed and wounded a num- 
ber of my fellow workmen. Many were made cripples 
for life. 

But what of my wife and boy? I was stupefied, horri- 
fied by the dreadful scene, and the uncertainty of the 
safety of my loved ones increased my agony. I had been 
in many sad accidents in the rolling mill, and had seen 
single lives crushed out, but this awful calamity unnerved 
me completely and totally unfitted me to be of any help 
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to the unfortunate victims. It was something that had 
never happened to me before. It affected me all the more 
when I learned that the poor fellow who, half a minute 
before the explosion had asked me to fix the plate for him, 
was killed by the falling of the big crane on the very spot 
where we had been standing. 

I learned afterward that my wife and boy were on their 
way to the mill and were crossing the bridge at Tenth 
Street when the explosion occurred. Had they taken an 
earlier car, they might have been with me in the nail mill 
and among the victims of the explosion. 

As it would require considerable time to settle matters 
of insurance and get ready to reconstruct the mill, my 
employers insisted that I take the trip to Philadelphia to 
see the Exposition, as I had never had such a privilege in 
my lifetime, and this would perhaps help to get my 
thoughts away from the dreadful experience that I had 
passed through. I saw many things at the Exposition of 
great interest to me, especially the big telescopes, instru- 
ments of precision, the big Corliss engine, etc., but I 
could not dismiss the thoughts of my fellow workmen who 
had lost their lives in the explosion, and of others who 
were suffering from it, so I did not stay very long in 
Philadelphia. 

My visit to the Exposition gave me, however, a new 
incentive to go on with my work on the proposed tele- 
scope; and as I look back now I think it was well that my 
hobby persisted at that time, as it in a measure took me 
away from the thought of the calamity at the mill. 

The reconstruction of the mill was a difficult task for 
me, much more so than rebuilding the McKnight-Duncan 
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mill on the South Side, as I so frequently had to tear down 
and rebuild a piece of machinery where some poor fellow 
had lost his life. 

During all this period [ am writing about we did not 
forget our church and other duties, although we were oc- 
casionally gently informed that we were giving too much 
time to things of a worldly character. Once in a while I 
got to the mill just a little later than my employer. Now 
and then, when everything was going well in the mill, I 
would slip off a little early, but I do not remember ever 
neglecting my duties or having complaints; in fact, I cer- 
tainly had the friendship of all my fellow workmen, and 
more than one winter noon-hour I have spent with a lump 
of chalk and an old piece of sheet iron giving little talks 
on astronomy to the boys after they had emptied their 
dinner buckets. We used to make trips from the ash pit 
to the stars during those precious hours. 

I also made a very interesting study, while in the mill, 
of the formation of little craters and other forms in the 
cooling slag from the puddling furnaces, where I had noted 
a wonderful similarity in miniature to the crater forms on 
the moon. Indeed, I was able at times, when conditions 
were favorable, to reproduce some remarkable formations 
in the cooling slag, almost identical in miniature with 
those I had studied on the moon’s surface. 

I had the temerity to write to a professor at the United 
States Naval Observatory about my study and experi- 
ments on furnace slag; but I never received an answer to 
my letter, as I have no doubt he sized me up for a crank. 
In later years that man gave me my first order for a 
spectroscope, and we became intimate in our friendship 
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which lasted to the end of his life, but I never told him 
I was the fellow he did not write to. 

Curious as it may seem, many years later William H. 
Pickering, who had heard of my studies in cooling slag, 
came purposely to Pittsburgh and made a journey with 
me to one of the few rolling mills that were making iron 
then by the old puddling process, and had the pleasure to 
witness the action of a cooling mass of slag, similar to the 
many I had studied. 

Fortunately, I had saved one of the miniature slag 
craters, protecting it from breakage by placing it in a 
neat case and pouring plaster of Paris around the slag 
formation. At the request of Professor Pickering, the 
crater was cut through the center by the aid of a circular 
saw charged with diamond bortz. One half of it was pre- 
sented to him for study, and quite a fine photographic 
copy of it appears in his admirable work on ‘‘ Hawaiian 
Physical Formations,’’ of which he made a critical study. 


CHAPTER VI 
MAKING THE TWELVE-INCH REFLECTOR 


DurineG the winter of 1877 we procured, through Heroy 
& Marrenner, of New York, glass disks for the reflecting 
telescope which we had decided to make after my first 
talk with Professor Langley. We decided to make it of as 
large diameter as we could handle in the little shop; so 
we fixed upon twelve inches as the maximum diameter of 
the glass. It was not difficult to procure the disks, nor 
were they very costly; so, fearing a repetition of my un- 
fortunate accident in breaking one of the object-glass 
lenses, we ordered and received two very excellent disks. 

A focal length of ten feet was decided upon, and the 
grinding and fining tool readily prepared for commencing 
the work. The emery was washed for the different grades, 
and the disks were cut out of the square plates — just how 
I cannot remember at this writing. So Ma and I com- 
menced the work that was to take we did not know how 
long. It all had to be done after my daily work at the mill, 
and it would not, it could not have been done without the 
deep and abiding interest of my wife. 

Our evenings were frequently interrupted by visitors 
who wanted to see the heavens in the five-inch telescope 
which was mounted in what was then the garret of our 
home, but I do not and did not regret the delay, so great 
was the pleasure of our visitors at seeing the moon, planets, 
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star clusters, nebule, and occasionally a comet, in our 
telescope. But it required many months of labor before 
we had carried the work far enough along on the reflecting 
telescope mirror to do the polishing and testing. 

Dr. Draper’s splendid work, which had been loaned me 
by Professor Langley, gave full directions for testing the 
surface or curve of the mirror (Foucault method) ; and this 
was supplemented by letters from Dr. Draper himself 
with whom I had become acquainted by correspondence. 

Unfortunately, I had no place where I could make 
these tests except the open space under the house, and 
this had to serve the purpose for the completion of the 
twelve-inch. After many nights of polishing, figuring, 
and testing, I concluded that the glass was as good as I 
could make it under the conditions of temperature changes 
that it had to undergo in working it in the little shop and 
testing it under the house. One of my greatest mistakes or 
blunders was that, owing perhaps to the limited time at 
my command each evening, I did not wait long enough 
after polishing to see the effects when the increased tem- 
perature caused by the polishing had subsided or dis- 
tributed equally in the mass of the disk. This can be 
explained to the reader, unacquainted with the delicate 
methods employed in testing an accurate surface, in this 
way: if the warm hand were pressed upon such a surface 
as I am describing for, say, ten seconds, and if the glass 
was a few degrees cooler than the hand, a cameo of the 
hand would be raised on the surface. If then the surface 
were polished before the raised impression of the hand had 
subsided, this raised figure would be polished off; and then, 
when the glass would come to a normal temperature, there 
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would be an intaglio or depressed figure of the hand, in- 
stead of the raised or cameo figure we had before. This 
fact is well known to all opticians who have to deal with 
accurate optical instruments. 

But at last our twelve-inch was ready to receive its coat 
of silver. A splendid tube had been made ready for me by 
my young friend Edward Klages, a carpenter by trade; 
and I had made a pattern, and had a casting made, with 
a temporary though rather light equatorial mounting for 
it. This was set upon a brick foundation, and a platform 
built around it, so that observations could be made within 
our sky limits, which, unfortunately, were restricted in the 
south and southeast. Nevertheless, we had a fair portion 
of the sky at command, and were content. 

There were several known methods for silvering front 
surfaces, but at the time my own knowledge of chemistry 
was limited, and I found that the chemist I consulted 
could give me but little information on silvering the front 
surfaces of glass, though quite a number of processes for 
silvering the inside of mirrors, like reflectors, looking- 
glasses, etc., were known. Dr. Draper’s modification of 
the Cimeg Process was tried time and again; and as silver 
was a pretty costly affair for me, I was much discouraged, 
though at times I succeeded in getting a fair, but not 
satisfactory, surface of silver. 

The mirror had already been tried on the moon with its 
unsilvered surface, and while its light value was only 
about one eighth of what it should be, the defining powers 
were very promising. 

My attention had been called by an English friend in 

the Adams mould shop to a journal printed in London 
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called the ‘‘English Mechanic and World of Science”’; I 
borrowed a few numbers and found there a method of 
silvering by a process requiring heat. So my wife and 
I prepared to make a trial of the new process. I found 
everything in readiness when I came home from the mill; 
and after supper we went to the little shop where the 
water was soon warmed in the containing vessel by steam 
heat from the boiler, as rigorous cleanliness in all the 
processes had to be observed. We had poured the silver 
solution with its reducer to change it to the metallic form; 
and you can imagine our delight and joy when we saw a 
beautiful deposit of silver covering the surface. 

But, alas, alas, our joy was soon turned to sorrow, to 
grief, to keen disappointment that never could be de- 
scribed in words, when we saw and heard our disk crack 
from edge to center! Not to this day have I determined 
the real cause of the disaster, although two causes might 
explain it: unequal heating of the mass of the glass (but 
this was done so carefully that the second explanation 
may be more satisfactory) or the possibility that a jet of | 
cold air, coming through a crack in the side of the work- 
shop and impinging upon one side of the glass, cooled it 
at one point, and hence the rupture. 

I do not like to write about this second disappointment 
in our optical work when we appeared to be just at the 
climax of success; for this last failure seemed to affect me 
more than the first one. Failure after all these months, 
and just when we had reached the goal! What visions 
I had destroyed in a moment! One of them was the won- 
derful view I should have of the planet Mars, then coming 
into the best position for observing that it had been or 
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would be in for years. It was the year 1877, when Pro- 
fessor Asaph Hall discovered the two satellites of the 
planet. 

{f I remember correctly, I slept little or none that night, 
though my dear wife tried her best to cheer me by saying 
we could finish another glass, as we had both the disk and 
the experience. I went to the mill the following morning; 
I walked around like a crazy man; I could not collect 
my thoughts or concentrate them upon anything. In 
fact, I think it would have been a Godsend if there had 
been a breakdown in the machinery that day to take my 
mind off that broken mirror. 

About four o’clock in the afternoon I stopped and pon- 
dered for a moment, and this expression came from me, 
and could almost have been heard, I am sure, had there 
been any one near me: ‘“‘ What a fool you are, to worry 
this way; this worry will never mend that broken glass.” 
I am not certain that I was a believer in telepathy then, 
or that I am now, but somehow I felt in my innermost 
soul that something was going on at home. I started home 
as early as possible that evening, and as I climbed the hill 
it was not with the same heavy heart that I had as I 
walked down it that morning. As I opened the door I was 
met with a smile and a kiss, and then dear Ma asked me 
to go out to the little shop before we sat down to supper. 
I thought possibly something unfortunate had happened 
out there. But instead, what did I see? The little shop in 
prime order, a fire burning under the boiler, engine oiled 
ready to start, and the extra disk in the lathe ready to 
have its edge turned with the diamond tool, and its surface 
roughed out to the approximate curve. Could any one 
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have done more? The memory of that moment, filled 
with the love and confidence of the one who was more 
than life to me, I can never forget. To make a long story 
short, in about two months from that evening, in the 
early spring of 1878, the new twelve-inch mirror was 
ready to be silvered. 

I had made quite a number of experiments with various 
methods of silvering by this time, and at last I found a 
method, or rather a modification of a method, which I 
had seen in the “‘Scientific American,” called Burton’s 
method, by which I succeeded in obtaining most admir- 
able results in silvering mirrors on the front surface, al- 
though it was originally intended for back surfaces, 
looking-glasses, etc. So simple, so certain was this method, 
that I at once sent a communication to the ‘English 
Mechanic and World of Science,” describing it in full for 
the benefit of my amateur friends of whom there were at 
that time, literally speaking, scores who were trying to 
make their own reflecting telescopes. 

Little did I think at the time that this method would 
become the method, and be universally used for front- 
surface mirrors. The formula has been published in per- 
haps every chemical journal in the world; and although 
I am writing this note more than forty years after I had 
the pleasure of giving it to the world, without money and 
without price, I often have pleasant reminders of the 
value of my first humble contribution to the makers of 
reflecting telescopes. 

Almost forty years later I stood in the laboratory of the 
Mount Wilson Observatory, admiring the beautiful sil- 
-vered surface of the great one-hundred-inch reflecting 
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telescope mirror, made by my old-time friend Professor 
Ritchey. Expressing my pleasure to him, he replied: 
“Well, it was silvered by Brashear’s process.” Many 
other methods have since been devised; but I know of none 
more certain and more easily applied. I think we silvered 
the surface of the great seventy-two-inch mirror for the 
Dominion Observatory at Victoria, British Columbia — 
made by Mr. McDowell at our workshops and finished in 
April, 1918 — in just about two hours and thirty minutes, 
including the operations of cleaning, mixing chemicals, 
and final polishing of the surface. 

It can readily be seen from this description that there 
was no more experimenting on the new twelve-inch mirror; 
and, after a beautiful bright coat of silver was deposited 
upon its surface, and upon that of the small flat diagonal 
mirror for reflecting the beams from the central cone to 
the side of the tube, as in the Newtonian type of telescope, 
we were ready for the first clear night and our first look at 
the heavens. 

I am not sure that I did not audibly express a soliloquy 
at the sight that met my eyes as I placed the telescope on 
the Star Cluster in Perseus, the Nebula in Andromeda, 
the binary star Albireo in Cygni! Not even the views in 
the thirteen-inch refractor at Allegheny could, to my 
mind, exceed in beauty the glorious views in the twelve- 
inch reflector. There was a reason for it too. Not that 
the glass Ma and I had made was better intrinsically than 
the Allegheny Observatory telescope, but because rays of 
light from these heavenly objects did not suffer from what 
is called residual chromatic aberration; or, in other words, 
all bright objects seen in a refractor are more or less 
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colored; and much light is absorbed in passing through 
the glass lenses. Some light is lost by reflection in a 
silvered-glass telescope, but since there is no separation of 
light rays in the reflector, all bright objects are seen in 
their normal tints. Take for instance the binary star 
Albireo (Beta Cygni). Where one star of the system is 
orange yellow, the companion is a cerulean blue. With 
the gathered light of as large a glass as the twelve-inch, 
these two stars are pictures of beauty one can never for- — 
get — two brilliant diamonds, orange and blue, shining 
with their transcendent luster in that far-off setting in 
yonder blue sky! I shall never forget that first night with 
the twelve-inch which Ma and I enjoyed, not ourselves 
alone, but also our neighbors around us. 

The twelve-inch reflector has had a useful life. For 
several years I used it for observation, making a study of 
many of the comets, the surface of Jupiter, and the floor 
of the crater Plato on the moon with it. I then loaned it 
to Professor Langley for a part of the apparatus with 
which he was making some important research at the 
Allegheny Observatory. Later on it was loaned to Pro- 
fessor Very, a former assistant of Professor Langley, who 
had gone to the observatory at Salem, Massachusetts; 
then to Professor Hale, and lastly loaned to Professor 
Very again, who had it in his possession for four or five 
years. After my old home and the workshop on the hill 
had been purchased by the good women of Pittsburgh for 
a Social Settlement, I had the good fortune to secure the 
mirror for the museum to be kept in the house, although 
Professor Very was quite loath to give it up, as it had 
aided him greatly in his astrophysical studies. 
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I cannot pass over this period of my struggles without 
stopping long enough to pay tribute to my good friend 
Dr. Henry Draper, who gave me some of my first words 
of encouragement. I had become acquainted with him 
through correspondence, as mentioned before, and he 
was never too busy to answer my letters in such a way as 
to help me solve the problems which were troubling me 
in the work I loved. His letters found me a toiler in the 
rolling mill, and together with his researches and his work 
on ‘‘The Construction of a Silvered-Glass Telescope and 
Its Use in Celestial Photography,” they opened a new 
world, a new heaven to me, and I know I was only one of 
the many earnest toilers of science befriended by his 
great heart. Indeed, his book was of almost inestimable 
value to hundreds who were enabled to make their own 
instruments through a knowledge gained by studying it. 

I find among my possessions a letter he wrote me in 
early February, 1878, which may give some idea of his 
sympathetic understanding and desire to help in my 
problems: 


Your very interesting letter has come to hand and I am glad 
to hear from you and learn that you have had such success. 
Your improvements on the various processes are very ingenious 
and important. I can sympathize with you about cracking 
your mirror, for I lost one in almost exactly the same way. 

You will find, no doubt, a considerable improvement in the 
action of your telescope by grinding and polishing a flat mirror. 
Most of the plate-glass one can buy is apt to be irregular locally 
and the image is much injured by it. By taking three disks of 
plate-glass and grinding one side of each of them alternately on 
the other two, you can get a flat surface. In making your 
polisher, use as hard a pitch as you can and polish one glass 
completely before polishing at the others. But use the others 
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occasionally on the pitch tool to keep it flat. It is a difficult job 
to make a perfectly flat surface, but you can test it by the 
Foucault process by trying it in connection with your concave 
mirror; in other words, instead of putting the lamp and eye- 
piece in front of the mirror, put them at one side of the optical 
axis and direct the light by your flat mirror. You can then see 
what errors it gives to the beam of light from the concave 
mirror. On looking at a star with your telescope, if the flat 
mirror is slightly convex or concave the star will look like a 
small cross instead of a disk. 

As to eye-pieces, it will probably be best for you to buy rather 
than make them. They are not expensive, but are troublesome 
to construct. You might use the eye-pieces or lenses of a micro- 
scope if you can get one. Stackpole and Brother of 49 Fulton 
Street, New York, can inform you where you can purchase 
them. 

I have sent by this mail a pamphlet on my discovery of 
oxygen in the sun which I beg you to accept as a testimonial of 
esteem for your perseverance and well-directed labor. Please 
make my respects to your wife; such a partner is an invaluable 
assistant as I know from similar experience. 


Very truly 
Henry DRAPER 


After my good friend had passed over to the Summer 
Land, I had the pleasure of continuing my friendship with 
members of his distinguished family. In after years I 
went out to his old observatory at Hastings-on-the- 
Hudson, where I spent two grand, aye, glorious hours 
delving into the work of that famous workshop, two hours 
that will linger in my memory as long as life can last. 
No one outside the Draper family has ever visited that 
sacred spot that appreciated it, enjoyed it, drank in its 
reminiscences, its story of labor, toil, and anxious waiting 
for breaking clouds, more than I did. As I stood by the 
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noble sixteen-inch telescope and remembered the work 
it had done in the first lunar photograph; when I remem- 
bered that it was the pioneer of so many hundreds of 
telescopes of its kind that had gladdened the heart of the 
struggling amateur; when I stood by the grand twenty- 
eight-inch and thought of its maker and the blotting-out 
of his noble life, I could not repress a tear of sorrow and 
{ asked myself the question, ‘‘Does death end all?” 


CHAPTER VII 
HOME AND FRIENDS 


Now for a rest from the story of our shop labors to tell 
about the many visitors who came to our little home on 
the hill as the news spread abroad of the completion of the 
big glass. About this time various Chautauqua classes in 
Pittsburgh were hard at work studying astronomy with- 
out a telescope; and request after request came to me to 
give these classes an evening. How I managed to care 
for so many I cannot tell at this late day; but Iam sure I 
am not overestimating when I say that at least a thousand 
people of all classes came to our house during the last five 
years of our stay on the South Side hills. 

Among those who came to visit us and look in our tele- 
scope was my old and respected friend, Andrew Burt, at 
that time an honored Pittsburgh school teacher, and the 
author of ‘‘Burt’s Grammar.” He brought with him a 
coterie of teachers, all of whom enjoyed an evening with 
the stars, and, I am sure, carried away pleasant memories 
with them. One evening I remember well, when by in- 
vitation all the office force of the mill came to spend an 
evening with us. As I write these lines, not one of them is 
left on this ‘‘old round earth.” 

Busy as we were, we never denied the privilege of seeing 
the beauties of the heavens to any one, and although 
many, if not all of the older folks who came to us on the 
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South Side hills have gone over to the Summer Land, yet 
every now and then I meet some of the younger men of 
that day who tell me the story of how they had their frst 
look at the heavens in our big telescope. 

My readers will forgive me, I know, if I tell some of the 
funny things that happened at the home-made observa- 
tory on the hill. Sometimes I would have a nondescript 
who cared no more for the beauty of the heavens than I 
did to see a dog-fight who would persist in wanting to see 
the man in the moon, or to have proof that it was not 
made of green cheese. At other times folks entirely 
ignorant of astronomy would express their delight, and 
they were always helped to understand what they saw as 
much as their limited knowledge and my simplest ex- 
planation could help them. 

One night I was alone rather late observing a telescopic 
comet. A man and his wife — she with a loaded market- 
basket — came along, stopped and looked over the fence. 
I invited them to come in and have a look at the moon, 
and they readily accepted the invitation. After looking 
at the moon for a few moments, the man said to his wife, 
“Tt just looks like Schweitzer cheese.’’ She, however, had 
a different opinion, and said it looked like gold. 

I then turned the telescope on the beautiful double star 
Mizar in the handle of the Big Dipper. The man admired 
it in his own quaint way, and then asked me to point out 
the other stars. I showed him the stars in the handle, and 
then the bowl, and told him it was called the Big Dipper. 
Gazing at it for a moment, he threw up his hands and 
exclaimed, ‘‘Mine Gott, mine friend, ich hab seen them 
same stars in Germany!”’ 
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There is another yarn I cannot resist telling. The 
young farmer who had been bringing Mrs. Brashear her 
supply of vegetables asked her one day if I would let him 
look in the big telescope if he came up some clear evening. 
She encouraged him to do so, and I found him waiting 
one night to see the sights. I did not know whether or 
not he had any knowledge of astronomy, but I asked him 
what he would like to look at. He replied, “‘Juniper.” I 
told him that unfortunately that planet was not visible 
in the sky at the time. Then he expressed a desire to see 
‘“‘Satan.”’ But his Satanic Majesty was not around either. 
The climax came when he asked if I could show him the 
“Star of Jerusalem!’’ I ended it by showing him the 
moon and some clusters, and he went home very happy. 

I remember, too, an old gentleman over eighty years or 
age who climbed the hill one moonlight night for a look 
in the telescope. The good man was utterly exhausted 
when he reached the house, and Ma and I had him lie 
down on the lounge to rest before climbing the stairs to 
the telescope. The views that night were fine, and I can 
hear the soliloquy yet of the dear fellow as he said, “‘ For 
many years I have desired to see the beauties of the 
heavens in a telescope. I have read about them and 
heard lectures about them, but I never dreamed they 
were so beautiful.””’ We invited him to stay all night; but 
as it was moonlight, and much easier for him to go down 
the hill than to come up, he insisted on going home. I 
went part of the way with him to see that he got along all 
right; and all the way he expressed his delight at having 
the wish of a lifetime gratified that night. 

Three weeks later the funeral cortége of that old man 
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passed along the road on the opposite hillside that led to 
the cemetery, and it has always been a pleasure to remem- 
ber that I was able to be of some service in gratifying one 
of his desires of a lifetime. 

I think that all my life I have been partial to old people 
and children, and it has always been a source of genuine 
pleasure to contribute to their happiness. I used to have 
a half-dozen poor ragged urchins around me at one time 
making observations with the twelve-inch. Not a boy of 
them would touch it, and if any of the boys that knew me 
would see another boy doing damage, there would be a 
row at once. My shop was never locked, day or night, 
except when we were away, and with all those boys con- 
stantly in and out I never lost a tool, not even a hammer. 

As I look back over this period of my life I realize 
more than ever that I can never overestimate the value 
of the helping hand, the devotion and self-sacrifice of my 
wife. Any little success I may have attained either in my 
mechanical or purely scientific work, I owe in large meas- 
ure to her. The right word at the right time and a helping 
hand at the critical moment have saved most of us from 
defeat and won for us great victories. 

Night after night I came home from the rolling mill to 
find steam up and everything in readiness for work in the 
little shop. Ma kept the engine oiled, the tools and 
bottles in order, and the room neat and clean. After 
supper was over and the dishes washed, she would come 
back to help me in my mechanical work and later in my 
observations. Her material assistance was valuable, but 
the inspiration I had from her which helped me over the 
rough places of life to the next step is completely beyond 
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my poor words of appreciation. She was a helpmate in 
the fullest sense of that significant word. 

I know she found the work congenial; but not only did 
she do everything possible for its success, but what was 
even more to me, she made our home happy for ourselves 
and for all who came to our little cottage on the hill. I do 
not remember that we had a real dining-room, so our 
dining-room was the kitchen as well, and before we 
left that house (1886) many noted men dined with us 
there, and Ma always had something good to eat. 

Professor E. E. Barnard, of the Yerkes Observatory, 
wrote me a few years ago on the occasion of my seventy- 
fifth birthday anniversary (1915) recalling his first visit 
to our home: 


I had wandered forth for the first time from my native town 
in search of science and scientific men, and had finally come to 
Pittsburgh in my wanderings. 

I had just arrived on a very early morning train, on which I 
had neither dined nor slept, for the diner and sleeper had been 
a special terror to me in all this journey. After a vaguely 
directed search I finally found myself on an unpaved road cut 
in the clay soil of a steep hillside, hunting for Number 3 Holt 
Street (this street and number have remained in my memory 
all these years), a street that seemed to have no existence in the 
memory of any one I had met. 

A man passed by with his dinner bucket — and this shows 
how early I was abroad that morning, and how hungry I was to 
notice the man’s dinner bucket, which at that moment, could I 
have had my way without bloodshed, would have become a 
“breakfast”? bucket. This man said he didn’t know of any street 
by that name. When I asked him, however, if he knew where 
John A. Brashear lived, he said, ‘‘ Why, he lives right there in 
that house,’”’ pointing to a small cottage not fifty feet away, at 
the side of the road. ‘‘Then,” said I, ‘this must be Holt 
Street, and that house must be Number 3.” I felt then that it 
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This was Brashear’s favorite photograph of his wife. It 
always occupied his desk, at home and when traveling 
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was a mighty fine thing to be a man who was better known than 
the street he lived on! . 

The warm greeting that met me in that small cottage lingers 
in my memory with a freshness that time cannot wither. The 
good woman who asked “Have you had any breakfast?” is 
dead now and she is mourned by thousands, but when she died 
there was no sincerer mourner than the young man who had 
met her for the first time that morning. The admission on my 
part that I hadn’t had anything to eat since the previous morn- 
ing was taken instantly as a challenge, and soon a delicious 
breakfast of ham and eggs and coffee — and such biscuit! — 
greeted my appreciative soul... . 

This, dear Brashear, is one of the many, many reasons I have 
to regret that I cannot sit down with you and your friends this 
day and enjoy another meal, which, however grand it might be, 
could never approach in sweetness that early morning meal of a 
third of a century ago! 


So it was with all who came in contact with Ma. Prince 
or pauper, rich or poor, all who were worthy were re- 
cipients of her kindness. 

I cannot tell at this date how I ever found time to con- 
tinue my work and my studies when I remember the 
hundreds of visitors who came to us, but I never could 
see the pleasure or joy in not sharing the beautiful things 
in life with all who loved them. I have never forgotten 
the days of my boyhood when I had no sled and some 
other fellow asked me to “‘get on behind.” So in order to 
share with more people the results of my work and ob- 
servations, I formed the habit of contributing to the news- 
papers short articles on the planets, moon, comets, etc. 
I read every day while on the cars going to and from the 
mill, and oftentimes, as has been said before, late into the 
night. But my writing had all to be done at home and 
sandwiched in between visitors. I managed to find time 
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for this somehow, and by 1880 I had contributed articles 
which were published in the ‘‘Evening Chronicle,” the 
‘“‘Ledger,” “‘Dispatch,”’ and ‘‘Commercial Gazette”’ of 
Pittsburgh, and the ‘‘ Alleghenian.”’ 

It is never possible to tell which acts of ours may reap 
fruitful results in later years. It was these articles, 
written gratuitously for the pleasure and help of my 
fellow beings who were interested in the stars, that helped 
to introduce me to the man who was to be my benefactor 
throughout his life. 


CHAPTER VIII 
GOING INTO BUSINESS FOR MYSELF 


Now that we had succeeded in making a fair reflecting 
telescope for our own use and for that of our friends, the 
question came to me: Will it be worth while to try to 
make them for others? It was my idea to make only the 
optical parts, but to furnish the drawings too, so that 
amateurs could construct their own mountings. I had 
been doing odd jobs for Professor Langley ever since my 
first visit to the Allegheny Observatory, and I had helped 
a friend make a reflector of about six inches aperture. I 
concluded to try my hand at further work of this nature, 
so I placed an advertisement in the ‘‘Scientific American”’ 
which, as I remember, read about this way: 

Silvered-glass specula, diagonals 


and eye-pieces made for amateurs desiring to 
construct their own telescopes. Address 


John A. Brashear, 
No. 3 Holt Street, 
South Side, Pittsburgh, Pa. 

Alas for me! Hundreds of inquiries came to me from 
that advertisement. I had no clerk, and I was still hard 
at work in the rolling mill — up early in the morning, 
home after six. How was I to answer those scores of 
letters? And how make specula for the fellows who 
wanted them? 
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However, Ma and I worked diligently at them every 
hour we could spare, except Saturday night. That night 
for several years was spent with my friend, Dr. William 
Herron of Allegheny, who had a fine four-inch Browning 
telescope mounted on the roof of his house. He also had 
a splendid Browning spectroscope which I[ had the privi- 
lege of using many nights, and which he loaned to Pro- 
fessor Langley, as the Observatory did not at that time 
possess one. The doctor and I became inseparable friends. 

Ma and I continued this day and night work, which 
we began when I first started my five-inch lens in 1872, 
until 1881. Then one evening Dr. Herron on one of his 
visits found me laid up in bed, a pretty sick man who did 
not know what was the matter with him. The doctor at 
once pronounced it a nervous breakdown from overwork. 
I was a comparatively young man then, but it was three 
weeks before I dared go to work again, and when I did go 
back, I had to go very slowly. Dr. Herron watched me 
carefully, and soon issued warning that I must, in com- 
mon parlance, “‘let up’”’ with caring for the machinery of 
the rolling mill and making optical instruments besides. 

Ma and I had a long talk one evening as to what we 
should do. I had saved about three hundred dollars be- 
sides having made payments on the lots we had pur- 
chased and the lumber we had bought; but we still were 
in debt about eight hundred dollars. If I gave up my 
work at the mill, could we earn enough by our optical 
: work to make both ends meet? We were wedded to the 
business of making astronomical telescopes and believed 
there was a field for it in America if we could only hold 
out till the time when we could make it pay. 
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Our daughter Effie had been married in March, 1880, 
to a young man, James B. McDowell, who was employed 
in the glass works of the Bryce Company. From his first 
visit to our home I had noticed he was considerably in- 
terested in the work in which I was engaged, and from 
the beginning it was apparent that he had a peculiar 
genius for the work. To bring this part of the story to a 
climax, it was decided at our family councils (Effie and 
Jimmie were living with us at the time) that I should quit 
the rolling mill and do my utmost to succeed in our chosen 
pursuit, pooling my meager income with Jimmie’s to tide 
us over until our business was on a paying basis. It was 
surely an epoch in our life-history, and I am a little 
afraid that failure would have been our lot had not the 
Good Samaritan William Thaw found us just at this 
turning-point in our lives. 

After I had fully recovered from the illness just men- 
tioned, about July, 1881, Professor Langley sent me a 
letter asking if I would come over to the Observatory, as 
he wanted to see me on an important matter in connec- 
tion with his proposed trip to Mount Whitney, Colorado, 
where he was to make a further study of the selective 
absorption of the earth’s atmosphere and also to make an 
effort to see the solar corona, independently of a total 
solar eclipse, in the transparent and dustless atmosphere 
of the mountain height. I learned that he wanted me to 
silver his heliostat mirror with the most perfect coat of 
silver possible, so as to show no microscopic scratches on 
the surface, in order that no diffused light should be re- 
flected into his observing telescope when viewing the re- 
flected image of the sun, 
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I carried the mirror home with me — it was one that 
had been made by the Clarks — and succeeded in getting 
an exquisitely beautiful surface upon it, showing no 
blemishes except the few left in the polishing and figur- 
ing of the glass surface. Wrapping it up carefully, the 
surface covered with absorbent cotton, I carried it over 
to the Observatory early one evening; and as it was in 
the early summer, it was quite light when I reached the 
top of the hill. I saw a gentleman sitting on the Observa- 
tory steps talking with Professor Langley, so I kept my- 
self in the background until Professor Langley saw me 
and called me to him. He insisted on opening the package 
to look at the surface without going into the Observatory, 
although I put in a protest at exposing it to the night 
air. He expressed great satisfaction and thanks for the 
beautiful surface; and then introduced me to his friend 
sitting by his side, who was apparently as eager to see the 
silvered mirror as Langley was. 

Who should this be but the great philanthropist William 
Thaw, the friend of science, the friend of education, the 
friend of the struggling artist, musician, and student, 
friend of the University, friend and promoter of all scien- 
tific work at the Observatory. I had heard of him many 
times, but had never met him. He asked me at once if I 
was the young man who wrote the articles on comets, etc., 
for the ‘‘Evening Chronicle.” I had to say ‘‘ Yes” to his 
questions. | 

“Young man, I want to know you better. Come over 
to my house to-morrow night and let us have a talk to- 
gether,” said he. 

I did not have the remotest idea of what he wanted; 
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but, of course, I said I would be there. I had purchased a 
copy of the ‘Scientific American”’ on my way to the Ob- 
servatory, probably had taken it with me to read on the 
cars, as I never wasted the hours on the cars without 
something of value to read or study. Taking the paper 
out of my pocket, he wrote the directions of how I should 
find him; and the margin of that paper on which he wrote 
those directions I have to this day. 

By this time the twilight had well-nigh disappeared, 
and I asked Professor Langley if he had seen the new 
comet. He had not, and Mr. Thaw expressed a desire to 
have a view of it in the telescope. Professor Langley 
asked me if I could locate it. It was at that time invisi- 
ble to the naked eye. I thought I could do so; and it was 
not long until we had the big telescope set on the stranger. 
I left early, and all the way home that night I wondered 
what Mr. Thaw wanted with me. 

On the following night I found him awaiting me in the 
modest parlor of his house; and as he was tired after his 
day’s work at the railroad office (he was at that time one 
of the vice-presidents of the Pennsylvania Railroad Lines 
West of Pittsburgh), he was lying on the lounge. He asked 
me to be seated, and, with his pointed queries, learned the 
general outline of my life-history from my birth to the 
day I met him. 

Then he bade me good-night, saying, ‘‘ To-morrow 
night I am coming over to see you.” I told him it would 
be difficult for him to find his way up our hill on account 
of the steep and miserable road; but he said he would 
come early enough so that Michael, his driver, could 
easily find the way. 


70 JOHN A. BRASHEAR 


However, it was dark when he reached our home the 
following night; and as there were some unexpected 
visitors looking at the heavens, he tarried at the platform 
for a short time while I was showing them the binary 
star Albireo. Expressing a desire to see the object we 
were observing, he climbed the ladder to the eye-piece, 
and I well remember his expression, ‘‘I have never seen 
anything so beautiful in all my life!’”’ and he had seen 
many things of beauty in the heavens in the telescope at 
the Observatory, as well as in a portable instrument of 
his own. Leaving the telescope in the hands of a young 
friend who occasionally assisted me when visitors came, 
I walked with Mr. Thaw down the path to the little shop, 
which was in perfect order, as it always was in those days 
when Ma cared for it. He looked around for a few minutes 
and then expressed a desire to visit in our home. Here he 
met my wife, and the partner in our business; and after 
chatting awhile, he left. Before bidding us good-night, he 
took us both by the hands, and said: ‘‘I see you have the 
boat, the captain and the pilot, and now what you want 
is some water to float the vessel in. You must have a 
better and larger workshop, better machinery, better 
equipment. Study out your plans, then come to see me 
as soon as you can. Good-night.”’ 

After he had left us we talked and talked long before 
we went to our rest that night. We did not comprehend 
his meaning. Was he to loan us the money to do this? If 
so, what would our chances be of ever paying it back 
again? However, the next day and for several days, I was 
at work on a very modest plan, in order to carry out Mr. 
Thaw’s instructions. I planned a building, twelve feet by 
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twenty feet, with engine, boiler, two lathes, a drill press, 
better grinding and polishing machine, ete., and a few 
days later I made a report to Mr. Thaw. He expressed 
himself as well satisfied with my plans, and at once wrote 
me a check for three thousand dollars to pay for the 
materials. 

I asked him when and how he expected me to pay the 
money back again, telling him I feared debt, and was 
much concerned over the uncertainty of paying it back. 
He told me it was his privilege to do this for me in the 
interest of a science we both loved so well; and since I 
was loath to accept the money as a gift, he let me down 
easy by saying if I ever became wealthy I could either 
return it to him or pass it on to the other fellow! More- 
over, he at once proposed to take another burden off my 
mind by paying all the indebtedness on our home, which 
was done. 

As soon as the matter was settled between Mr. Thaw 
and myself as to the new equipment, a contract was made 
with an old neighbor, Mr. Davis, for the building; and 
by the time it was finished, the machinery was in readi- 
ness to be placed. I can well remember what a job it was 
to get the six-horse-power engine and boiler up that steep 
hill. Another item a little out of the line of such matters: 
There were four men, including their boss, who brought 
that engine up the hill. It was one o’clock when they 
had it unloaded. My wife said, ‘‘Pa, those men must be 
hungry after this big job. I am: going to cook some 
oysters, and I have plenty of other things. As soon as 
they are ready, bring them in.” My, but those fellows 
were hungry, and how they did eat! I was mortally 
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afraid there wouldn’t be enough for them, but Ma was 
equal to the demand and those men never forgot her 
thoughtful kindness. 

December, 1881, found us with the machinery in- 
stalled in the new shop, ready to put full-time work on 
the orders we had secured both through Professor Langley 
and the single advertisement in the “‘ Scientific American.” 
Just a year before, on Christmas Eve of 1880, I had made 
the following entry in my diary: 

Shipped the three mirrors I had made by Adams Express to- 
day. One to Hunt, C.O.D. $59.50; one to Hesse, $23.50; one to 


Bishop, $35. These are my first actual shipments and I do hope 
they will turn out good. 


It had been my ideal in all my work to make it turn out 
good, as good as my ability and efforts could make it, and 
regardless of the time it took. It was this desire for per- 
fection that made my work valuable to scientists, but, 
coupled with a lack of interest in what it cost me in time 
and money to do my work, it led me from this time on 
into frequent financial worries. Without Mr. Thaw’s aid 
I fear it would have been impossible for me to keep on. 


CHAPTER IX 
THE ROWLAND DIFFRACTION GRATINGS 


THE shops finished, orders began to come in that I found 
impossible to fill all by myself. Arrangements were made 
to have a mechanic come to do the instrumental part of 
the work — George Klages, who had learned his trade in 
a brass foundry and machine shop. It was not long before 
young McDowell gave up his position at the glass works 
to join us, and his knowledge of the art of glass-making 
was an invaluable aid. 

He soon took hold with an ambition to do his best, and 
his best was excellent. Klages took hold of the instru- 
mental part under my direction. One of the first pieces 
of apparatus made in the machine or instrument shop was 
one I have always designated as a solar-energy storage 
box. The order for this was given to us by Professor 
Langley, who at the time was making his classic research 
on the radiant energy of the sun. It was too large in 
diameter to be turned in our largest lathe, but the head 
was raised, as my mechanical friends will understand, and 
the job finished to Langley’s satisfaction. 

He used this apparatus with success in his experiments. 
His results as determined in those early experiments may 
be summed up in this little paragraph copied from his 
work ‘‘The New Astronomy,’ many of the pages of 
which he read to me before they were sent to the printer: 
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“Tf the entire heat of the sun was concentrated on a 
column of ice fifteen miles in diameter, and reaching from 
the earth to the moon, a distance of two hundred and forty 
thousand miles, it would be melted and dissipated into 
vapor in one second of time.” 

Just about this time, when we were making some sil- 
vered-glass specula for reflecting telescopes, we had a 
letter from Dr. Charles 8. Hastings, then Professor of 
Physics at Johns Hopkins University, asking us to polish 
for him a prism of some glass that was taken or cut from 
one of the disks made for the Lick telescope objective. 
Mr. McDowell did this piece of work for him so well that 
Hastings called it to the attention of Professor Henry A. 
Rowland, his chief, and one of America’s most distin- 
guished physicists. Now Rowland, who was interested in 
the wave-length analysis of the solar spectrum, had 
worked out a theory of concave and plane gratings, which 
are simply a series of fine parallel lines drawn very close 
to each other on an accurately formed surface, plane or 
curved. He had with great ingenuity and skill designed 
and constructed a machine for ruling these lines, with an 
accuracy far beyond anything that had been done before. 
This ruling engine had been installed in an underground 
vault in order that it might not be disturbed in its delicate 
work by vibrations due to street traffic, and also to secure 
as nearly a constant temperature as was possible. Prior 
to the introduction of the gratings ruled by this machine, 
prism spectroscopes, in most cases of low dispersion, were 
almost invariably employed in spectroscopic work. 
Rutherfurd had ruled some fairly good gratings, but very 
few of them were available and these were of small size. 
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Hence the invention of Rowland’s ruling engine was of 
great importance to the scientific world. 

The success of the ruling engine, however, depended on 
the geometrical perfection of the surfaces of the speculum- 
metal plates to be ruled. They required not only a very 
high polish, but a very accurate surface; say, no error of 
one fifth of a light wave, or approximately, one two- 
hundred-thousandth of an inch. : 

Professor Rowland, on seeing the work McDowell had 
done for Dr. Hastings in polishing the glass prism, at once 
asked us to polish and correct some plates for him. We 
accepted the order, but found we had undertaken a task 
that proved well-nigh capable of flooring us. Speculum- 
metal polishing was a lost art; at least, our ideal of it. 
However, McDowell at last mastered the business of giv- 
ing the surfaces an exquisitely beautiful polish and a 
‘‘figure,”’ as we call the accurate surface, that left nothing 
to be desired. The finished plates were sent to Rowland, 
and his verdict awaited with great anxiety. 

Professor Langley was at Johns Hopkins University at 
the time, giving a course of lectures. He wrote us a letter, 
saying he had been with Professor Rowland all the after- 
noon, testing and witnessing the test of the gratings ruled 
on our plates by Rowland. After saying that they had 
satisfied his most critical requirements, he added, “‘If you 
have thus satisfied Rowland, you need not be afraid to 
work for any scientific man in the world.”’ Of course, we 
looked anxiously for a letter from Rowland himself. It 
came, and it not only expressed satisfaction at our work, | 
but took up the matter of a business arrangement for 

supplying these gratings to scientists. We were to furnish 
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the plates, Rowland was to rule them and send them 
back to us, and we were to act as distributing agents for 
them. 

This — and I may call it a crisis in our early venture — 
opened a new field for us, and not among amateurs, but 
among the most advanced scientific men of the day. The 
simplicity and convenience of the Rowland Grating, com- 
bined with its high dispersion and perfect adaptation for 
photography, had a revolutionary effect wherever it was 
introduced. It raised spectroscopy from the qualitative 
to the quantitative stage, and for years was a prize sought 
by every physical laboratory in the world. It was of im- 
mense service to a large class of scientific investigators, 
and for years Rowland’s activities, thoughts, and interests 
were centered around the famous ruling engine, the prod- 
uct of which had enabled him to achieve one of the most 
brilliant investigations of his period. 

Several thousand of these plates were made at our shops 
and distributed over the world. Previous to 1900 we sup- 
plied large-size concave grating spectroscopes to the West 
Point Military Academy, the Sloane Physical Laboratory, 
the Royal University of Ireland at Dublin, Cambridge 
University in England, the University of Turin in Italy, 
McGill University in Canada, and Paris University in 
France. The following incident may reveal their peculiar 
interest in the scientific world. 

In 1884, Lord Kelvin, then Sir William Thomson, gave 
a course of very remarkable lectures at Johns Hopkins 
University to a small and select audience made up of 
professors of mathematics and physics from numerous 
colleges and universities who had been invited to attend 
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by the president and faculty of Johns Hopkins. There 
were twenty-one in all, and at the conclusion of the course 
they wanted to present to Lord Kelvin some testimonial 
of appreciation of the lectures. For this they selected a 
large Rowland Grating, specially prepared and ruled for 
the purpose. In my friendship with Lord Kelvin I found 
him devoted to his science and ready to help his fellow 
scientist. 

My relations with Professor Rowland lasted for many 
years, and never but once did we have any differences, 
but that single experience gave me a comprehension of his 
great mind that possibly I could not have measured other- 
wise. He had been testing some of our grating plates with 
one of the test plates or planes that were made for him by 
Steinheil of Munich and found they were uniformly de- 
pressed in the center. He wrote me at once about the 
trouble, and I was much worried, for our tests showed 
them to be as perfect as we could make them. 

I started at once for Baltimore and found Rowland at 
the laboratory when I reached the university. He imme- 
diately said to me, ‘‘Those last plates you made are all 
bad.” I told him that was what brought me to Baltimore. 
We went into the room, set up the testing apparatus, and, 
sure enough, every plate showed a depression of half a 
wave length near the center. Professor Hastings who was 
present at the test remarked, ‘‘May not the error be in 
the test plane?’”’ Professor Rowland said, ‘‘No, Stemheil 
makes the best planes in the world.” 

Fortunately, Hastings asked him if he did not have a 
mate to the plane made by Steinheil, and he remembered 
that he had. It was soon produced. The two test planes 
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were put together, and lo, the error was doubled. Row- 
land showed his bigness right there. He ‘‘took it all 
back,”’ as the boys say, and from that day on he never 
even tested another plate made by us. 

An incident here will be worth recording. When my 
friend Professor Keeler, of the Allegheny Observatory, 
went over to Germany to study under Quincke and others 
(Mr. Thaw had furnished the means for this purpose), he 
took with him a three-inch grating that had been given 
him by Professor Rowland. At the time, the largest grat- 
ings that had been made in Germany were those ruled by 
Nobert, whom microscopists will remember by his making 
of test bands for microscopic study. These gratings, if I 
remember correctly, were not over two centimeters on the 
ruled portion, less than one inch. When the learned Ger- 
man professor was lecturing to the students, he showed 
them one of Nobert’s gratings with pride, saying it was 
one of the largest and most perfect gratings in existence. 
Keeler had the temerity to say that he had a grating three 
times as large as the Nobert grating, but the professor 
insisted that if he had one that size it was worthless. 
Keeler at once went to his dormitory, got the grating, 
and had the professor test it, who was astonished with its 
apparent beauty. His skepticism turned to unstinted 
praise. 

An interesting controversy between Rowland and the 
English physicist Glazebrook occurred when the Rowland 
Gratings were beginning to be used. Glazebrook argued 
that concave gratings could not be used for precision work. 
The world of science knows to-day who won out in the 
controversy; and Glazebrook was a worthy adversary, a 
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man who stands high among his compeers, and who has 
done great and good work in his chosen field. 

As I write this note more than thirty-five years later, 
we are still making those beautiful plates and distributing 
them to institutions of learning all over the world. Row- 
land has passed on and his ashes lie in a niche in the stone 
wall of the ruling-engine vault, but this one of his notable 
inventions has probably done more to open new fields, 
and make possible greater discoveries in the domain of 
terrestrial, solar, and stellar physics — especially in the 
realm of spectrum analysis — than any other invention, 
not excluding the telescope itself. Marvelous discoveries 
have been made during the life-history of the diffraction 
grating, and the end is not yet.! 


1 Rowland died on April 16, 1901. A meeting in commemoration of his 
life and work was held at Baltimore, in the lecture room of the physical 
laboratory of Johns Hopkins University on October 26th of the same year. 
At the invitation of the president and faculty of the university, I gave the 
commemoration address on that occasion; and half an hour before the 
time set for this, a small group of Rowland’s closest friends and associates 
were taken to the ruling-engine vault to witness an interesting event. 
They were Dr. D. C. Gilman, Dr. Ira Remsen,:Dr. George F. Barker, 
Dr. J. S. Ames, Professor 8. W. Stratton, John A. Brashear, and myself. 
The ashes of our friend enclosed in a bronze casket were, in accordance 
with his own desire, entombed in a niche in the stone wall of the vault, 
and the opening of the niche was sealed. The ceremony was simple but 
impressive, the more so because of the immediate presence of the beautiful 
piece of mechanism of which he was always so justly proud. To Brashear, 
who had been so intimately associated with both the engine and its creator, 
the occasion was one of strong though restrained emotion. (Letter from Dr. 
T.C. Mendenhall.) 


CHAPTER X 
ROCK-SALT PRISMS AND OTHER WORK 


OnE of the easier of the earlier problems put into my hands 
was the polishing of rock-salt lenses and prisms. Tyndall 
had called the attention of the scientific world to the fact 
that pure rock salt was transparent to the long radiations 
or waves from the sun; and Professor Langley, having 
conceived the idea that he could study these radiations 
with reference to organic life upon the earth, invented an 
instrument which he called a spectrobolometer. The 
bolometer was a wonderful invention by which heat 
radiations of less than one-hundred-thousandth of a degree 
could be detected. To use this successfully in the prob- 
lems that he had placed before him, it was necessary for 
him to have accurate lenses and prisms made of rock 
salt. A few rock-salt prisms had been made for him by 
Hoffman, of Paris, but the surfaces were not optically 
perfect enough to show more than the leading Fraunhofer 
lines. As rock-salt surfaces rapidly deteriorated from 
moisture, Professor Langley would frequently get his 
prisms from Paris with the surfaces totally ruined on ac- 
count of the deliquescent nature of the salt, although 
they were supposed to be sent in hermetically sealed 
vessels; and sometimes, if they were all right, but were 
taken out on a damp day, the surfaces would soon go to 
pieces. Then he had to send them back to Paris for re- 
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polishing, and the result was that his investigations were 
greatly hindered because the prisms were so long in 
transit. 

Mr. George Clark, of the Alvan Clark Company, suc- 
ceeded in making one very excellent prism for Professor 
Langley, but never wanted to undertake any further 
work in this line. In Professor Langley’s anxiety to 
carry on this interesting research, he asked me to under- 
take to polish the lenses and prisms, and see what I could 
do. I worked four or five weeks trying to make a perfect 
optical surface and get it to the Observatory in good con- 
dition; but failed time after time. I had been working all 
of one day and had given it up for a time, tired and weary. 
I wakened early the next morning, and an idea came to 
my mind as to how to master the problem. I could 
scarcely wait until after breakfast to try the method. It 
was eminently successful; and Langley gave me great 
praise for the result, for instead of being able to see only 
a few of the Fraunhofer lines, he could easily detect the 
nickel line between the two sodium lines of the spectrum. 
As Mr. McDowell later on managed to master the sur- 
faces by the same process, I presume those surfaces and 
lenses were polished more than a hundred times during 
the classical research of Professor Langley on the infra- 
red end of the spectrum. The frequent repolishing was, 
of course, necessitated by the affinity of the salt for the 
water vapor almost always present in the atmosphere; 
or, in other words, the deliquescent nature of salt. 

At that time salt crystals were very hard to procure, 
but Dr. Hastings had presented Professor Langley with 
a very pure crystal, from which we made a lens and a 
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prism about two and one fourth inches on the surfaces. 
Much later, in 1893, while going through the Russian 
Exhibit at the World’s Fair in Chicago, I discovered 
several magnificent crystals of large size. I immediately 
telegraphed about them to Professor Langley, who was 
then at the Smithsonian Institution. He had no trouble, 
as a government official, in securing these beautiful and 
extraordinary crystals after the Exhibition was over. 
From one of these crystals we made a five-inch lens and 
a five by seven sixty-degree prism — something unheard 
of heretofore as to their dimensions — with which the 
researches of Langley were continued. They were so 
successful that they now form one of the most inter- 
esting and valuable researches ever made in physical 
science. 

Langley was generous in his praise of my work with the 
rock-salt surfaces. At the Ann Arbor meeting of the 
American Association for the Advancement of Science, 
in 1885, he read a paper on ‘‘Some Hitherto Unmeasured 
Wave Lengths,” in which he paid me such a compliment 
for my part in his work that I really felt ashamed and 
wished I were out of the place. He said that much of his 
success was due to my critical work on the rock-salt 
prisms which I worked for him and which were infinitely 
superior to any he could possibly obtain in Europe, and 
while those he got from Paris failed to show the ordinary 
Fraunhofer lines, the prisms I worked for him would show 
the nickel line between the D lines, and other lines corre- 
spondingly well, away up into the violet. I was greatly 
embarrassed by his praise, especially since my paper on 
“A Practical Method of Producing Accurate Rock-Salt 
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Surfaces for Optical Purposes”’ followed his remarks about 
me. The result was that I was proposed for a fellowship 
by no less than three sections, and I could not say a word, 
for I was unanimously elected. Of course it meant more 
work in the domain of research of a practical nature, and 
I believe I took the election without a grain of conceit, for 
I could not feel myself worthy of the honor. 

This was not the first time I had read a paper before 
the American Association for the Advancement of Science. 
The year before I had attended the Philadelphia meeting, 
and I well remember that visit. We had invented and 
successfully used for several years a method of correcting 
the local errors in optical surfaces which proved to be 
very efficient, so much so that Professor Langley asked 
me to read a paper on the subject before the Philadelphia 
meeting in 1884. 

I went, my mother and my wife accompanying me; 
and I well remember the moment when I was asked to 
get up and read my paper. How I trembled before those 
savants who had gathered there! Among them [I re- 
member Professor Newcomb, Professor Harkness, Pro- 
fessor Young, and others. That year the British Associa- 
tion had come over to hold their meeting at Montreal. 
After their sessions, many of them came down to Phila- 
delphia to attend the meeting of the American Associa- 
tion. In the section where I read my paper there were 
several of the learned men of the British Association. 
After I had finished, a member of the British Association 
got up and made a most severe criticism of my paper, 
saying how much better and easier they made lenses and 
mirrors in England. It almost frightened the life out of 
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me, but Professor C. A. Young came to my rescue and 
informed the gentleman that my paper was on the cor- 
rection of lenses for astronomical purposes, requiring the 
greatest possible precision; while the gentleman who had 
made the criticism was talking about lighthouse lenses, 
which any amateur could grind and polish without the 
necessity of testing. Fortunately, my paper was pub- 
lished in full, with all the illustrations that had been 
made, in the annual volume of the Association for that 
year. 

This method of correcting optical surfaces has been 
used since by many of the best opticians of the world; 
and is the method which, modified according to the 
character of the surface, was used by McDowell and his 
associate Frederick Hageman in the final correction of the 
great seventy-two-inch mirror recently made for the 
Canadian Dominion Observatory at Victoria, British 
Columbia. 

I continued to attend these meetings as often as I could. 
Mr. Thaw, who was contributing financially so as to make 
it possible for me to continue my work, was eager for me 
to take advantage of opportunities to come in touch with 
the leading scientists of the day, and oftentimes provided 
me with railroad passes for meetings which were valuable. 
I remember the 1886 meeting of the Association where I 
upset my stomach because I listened to the pleadings of 
a half-dozen of the fair sex — Eves, I mean — and ate 
food which I had forsworn at the Philadelphia and Ann 
Arbor meetings, and then got a fearful cold besides. But 
T met many of the savants that year — Gould, Menden- 
hall, Gibbs, Newton, Brackett, Paul, Frisby, Harkness, 
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Brooks, and Barnard, and a host of other good fellows. 
I found them kind, considerate, interested in my work, 
and ready to lend a helping hand. 

I was agreeably surprised to find that year that some 
ideas I gave in regard to studies in stellar photometry 
were considered new contributions to the subject, and of 
considerable weight. I contributed two papers which 
were well received. The fact is they did not receive an 
adverse criticism. One was on our new instrument for 
parallel work which did away with the personal equation 
and expedited the work very much. We called it a ‘‘ Grav- 
ity Parallelometer.”’ The other paper was on ‘ Natural 
Gas in Reference to Its Utilization in Vertical Boilers.”’ 
I was just beginning to realize then what a wonderful fuel 
natural gas was for optical work — so cheap, so handy, 
so little trouble, so safe and free from dust. It made the 
prettiest sodium flame for testing speculum plates, and it 
could be regulated in the morning for all day. I wished 
I could share it with everybody interested in optical 
work. 

Another invaluable aid to our work at this time came 
from Dr. Charles 8. Hastings, who later (1887) joined the 
Brashear Company. Dr. Hastings had calculated the 
curves of a six-inch refractor and a nine-inch one, now in 
the Observatory of the Johns Hopkins University. He 
proposed to join forces with us and calculate the curves of 
any objectives for which we might receive orders. He 
was a master in his line, and we were not up in the mathe- 
matics of optics; so we readily accepted his proposition, 
which proved to be one of the greatest and most important 
factors in our humble success. To his masterly knowledge 
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of mathematical optics, with the added skill of Mr. 
McDowell and his boys in the shop, is due the successful 
making of perhaps half a hundred of the larger telescope 
objectives. We have made from, say, six-inch aperture 
to the thirty-inch, which is in our Allegheny Observatory, 
and the seventy-two-inch in the Canadian Dominion Ob- 
servatory; and of all the large and small objectives which 
Dr. Hastings has computed, not one has failed to come 
up to the requirements. 

The layman can perhaps readily understand the diffi- 
culties involved in such work when it is stated that no two 
pieces of glass — at least, made at different meltings — 
are exactly alike in their physical nature; and as we have 
had orders to make objectives corrected to ever so many 
different parts of the spectrum, and to consist of special 
kinds of glass, empiricism or guesswork has no place in 
their construction. To this day Dr. Hastings has re- 
mained our faithful advisor in all the difficult problems 
which have been brought before us. 

One of the nice pieces of work made about this time 
was an aurora spectroscope for Professor Edward S. 
Holden. It was provided with a single carbon-bisulphide 
prism. I made an improvement in the frame holding the 
glass faces of the prism, by making the base of very thin 
brass, so that the expansion of the liquid would not in- 
jure the definition by distorting the glass faces, nor force 
open the peculiar cement used to attach them to the 
frame. Every one who has handled carbon bisulphide 
knows that its vapor is not as fragrant as a rose. 

An eight-and-one-half-inch reflecting telescope was or- 

dered and made for Norman Snow, whose son ‘‘Benny”’ 
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has made a good name for himself in physical science, as 
well as his daughter Julia. A twelve-inch was made for 
Francis G. du Pont, the powder manufacturer of Wil- 
mington. A great many specula were made, furnished 
with cells, and innumerable sketches made for the amateur 
so that he could construct his own telescope. We never 
neglected the requests from amateurs. 


CHAPTER XI 
THE NEW SHOPS AND WILLIAM THAW 


AN unpleasant and unfortunate episode comes in about 
here. We had made a fine mounting and speculum for a 
twelve-inch reflecting telescope, and we wanted to have 
a photograph taken of it. A friend, an amateur photog- 
rapher, had sent his camera, and intended coming the day 
after to take the pictures for us. An unfortunate natural- 
gas explosion occurred the night before he was to come, 
and part of his drug-store had been wrecked; so he sent 
word to me to take the picture, as he had arranged every- 
thing except putting up the screen and exposing the 
plates. I undertook to put up the screen for a back- 
ground, climbing up a ladder to do so. While putting in 
a nail, the ladder slipped, and I fell with my breast on a 
lathe, breaking four ribs and driving one of them into my 
lung. It was cold weather (February 3, 1885) and the 
shop had become overheated, so the door had been opened 
to cool it off. Somehow in my delirium I managed to get 
up, rush to the door for air, and fall out on the hard 
frozen ground, further injuring me. 

A doctor was summoned, pronounced me in bad shape, 
placed many feet of surgeon’s plaster around me, and I 
was put to bed, where I stayed for six weeks. It was a 
terrific shock, but my constitution, hardened by twenty- 
one years in the rolling mill, was able to withstand it. 
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At last I got out again and into the workshop; and al- 
though it was many a day before I could do anything, it 
was a joy to be with the boys again. 

While I was suffering from the injury, Professor Langley 
and. Mr. Thaw, who had heard of my accident, came to 
see me, Mr. Thaw slipping a goodly bank-note into Ma’s 
hands with the admonition to leave nothing undone for 
my comfort. I felt the effects of that injury for a good 
many years, and even now, when [I get ‘‘a little out of 
sorts,’ I feel the effects of an adhesion of one of my 
broken ribs to my left side. But then, any half-optimist 
would say, ‘“‘It might have been worse.” 

Now that I have taken time to tell one of the more 
personal incidents of the eighties, I will follow it with 
another incident of which I am reminded here and which 
gives an idea of the difficulties of those days. We had 
had to depend upon cistern water for the house and shop 
up to this time; and often, when it was about used up, 
we had only one recourse — to shovel snow into it when 
a snowstorm came along; but I do not remember having 
to stop our work for lack of something in ‘the way of 
water to fill our little boiler. The South Side waterworks 
had only recently laid a line over the top of the hill, which 
was supplied from a tank into which water was pumped 
from the waterworks below. We concluded to lay a line 
of pipe for ourselves. This we did by dint of hard work, 
hiring some help. One good fellow who lived on our hill 
dug some of the trench, got mad at some trivial thing, and 
for spite shoveled all the earth back again. I forget how 
we made friends with him again, but, as he was a sort of 
preacher, we won him over and he helped us finish the job. 
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After this we were troubled only once for want of a 
water supply while we were on the South Side hills. That 
was when the water was frozen in a portion of the line. 
I well remember one winter when a snowstorm almost 
buried us on the hill. These troubles were incidents and 
hardly worth telling, but that it took spunk and patience 
to fight them through goes without saying. 

The work done in our shop had become so well known 
both in Europe and America that from time to time we 
had men of science visit us. Among them I recall Professor 
William A. Rogers, a well-known astronomer and physicist, 
and an inventor of several instruments of precision, includ- 
ing a ruling engine for dividing standard scales or measur- 
ing instruments. He investigated standards of measuring 
instruments in England and France and our own replicas 
of the standard yard and meter. 

Professor Rogers had asked us to make some half-meter 
bars for him to copy the standards upon. They were to be 
made of speculum metal, and were not only to be highly 
polished on one surface, but made straight from end to 
end. I think the deviation from straightness was not to 
be over one-fifty-thousandth of an inch. I devised a 
machine to do this work, which in the skillful hands of 
McDowell produced some splendid results. Shorter bars 
were also made, on which Rogers ruled tenths of a milli- 
meter, millimeters, and tenths of an inch, up to four 
inches. One of these bars he presented to me; and later 
on I gave it to the Brown & Sharpe Company, who have 
a most interesting collection of standards. These people 
were very kind to me through one of their splendid men; 
and I thought Rogers’s standard would be safe in their 
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hands. Few men that I have known were more devoted 
to science than Professor Rogers. He ruled a number of 
diffraction gratings, but he did not reach his ideal. My 
own opinion is that the lines and spaces were accurate 
enough, but, as Professor Rowland found in his researches, 
the character of the groove made by the diamond point 
had much to do with the brilliancy of the spectrum. 

Dr. Alfred M. Mayer was another visitor who came to 
see us, whose memory has always been very dear to me. 
He was, at the time of his visit, the Professor of Physics 
at Stevens Institute, Hoboken, New Jersey. He brought 
his son Alfred with him, who later became a noted student 
of science and the head of the Department of Marine Biol- 
ogy of the Carnegie Research Institution at Washington. 

Professor Mayer had written a series of articles in the 
“Scientific American Supplement,” a paper just in its first 
years of issue, on the ‘‘ Refinements of Modern Measure- 
ments,” which I had read with the deepest interest; and 
as he had heard of our efforts in that line, he came all the 
way from his home in Orange, New Jersey, to spend a day 
with us. And a day of delightful reminiscences it was to 
us! 

When he left our home on the hill, I went with him to 
the street-car, and then concluded to enjoy his company 
to the last. So I went over to the Union Station with him. 
The street-car was warm from the heat of a stove and 
there was no ventilation. When the conductor came in 
for the fares, Professor Mayer asked him to open some of 
the ventilators at the top of the car, but the conductor 
paid no attention to him. Just as he closed the door after 
collecting our fares, Professor Mayer got up and punched 
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out one of the glass windows in the ventilators. As the 
conductor did not see him do it, it was blamed on some 
one throwing a stone from the street. I confess I was a 
little frightened by Professor Mayer’s belligerency, but it 
served that conductor right; I am sure my readers will 
say ‘‘Amen.”’ 

Later on I was a guest at his home in New Jersey. He 
had invented a heliostat which condensed the sun’s rays 
so they might be used, when passed through a microscope, 
to throw magnified images upon a screen. He wanted us 
to make one of these instruments for him, so I went to 
his home to talk it over. I can well remember how he 
took me out to the lawn to show me his skill in casting a 
fly in trout fishing. He stood me up as the son of ‘“‘Tell”’ 
and cast that fly all around and very close to me. I con- 
fess I did not feel very comfortable while he was going 
through his manipulations. 

Of course my increasing acquaintanceship with scien- 
tific men led to more orders and still more. In 1885 I had 
five assistants, and the press of work was so great that I 
was faced with the problem of either moving to a larger 
workshop or enlarging the one I was in. I have mentioned 
before the fact that the Good Samaritan William Thaw had 
taken an interest in my work and helped me over many 
financial difficulties. For in spite of the increasing size 
and scope of my work, I never seemed to be able to make 
money. That part of the business did not interest me very 
much and, besides, I was continually having to put money 
back into the business for new machines, tools, etc. So 
Mr. Thaw had been very generous with me. This, he care- 
fully explained, was all done in the interest of science. He 
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wrote me once, regarding a salary of six hundred dollars a 
year he was paying me in quarterly installments: 


While I think highly of you and your wife and take pleasure 
in opening the way for your work, nevertheless my appropria- 
tions to your enterprises are primarily contributions to original 
research in science, it being my privilege to judge for myself in 
the matter and to regard you and your work as being as emi- 
nently entitled to support as if you were a chartered institution 
and bore a sounding title. It is not a personal question in my 
estimation, but a public interest I am serving in keeping you at 
your special work. 


I am reminded, too, that he was not altogether in sym- 
pathy with my business methods, or rather my lack of 
them. In another letter I had from him in 1885 he wrote: 


I must insist on your requiring payment before delivery 
hereafter, for everything you sell, except in cases where the pay 
is absolutely sure at a near and specified time, or in cases when 
it may be wise to send an instrument for other than money- 
earning purposes. As to and they discover instinc- 
tively that you are a devotee to your specialty and without any 
commercial greed or experience and they simply trifle with you. 
You can afford hereafter to let them go unless they pay down, 
and unless you adopt rigid business rules and methods in this 
part of your work, you will be worn out with petty annoyances 
and losses. 








And again during that same year: 


You have to make up a method of computing the cost of your 
products, including material, time of skilled work, proper charge 
for use of plant; and having that, add ten per cent for your 
supervision. If you will master that suggestion, you will soon 
be able to know what prices you should put on your product. 
At present you do not know except that you know you don’t 
get enough out of your products to pay for them and leave you a 
living. 


But in addition to Mr. Thaw’s business acumen, he had 
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a true appreciation of science, and was sympathetic with 
my struggles for perfection in every piece of work I under- 
took. He saw, with the increasing orders that were coming 
to me, that I must have enlarged quarters and suggested 
my moving across the river to the hill on which the Ob- 
servatory stood. I had continued to work with Professor 
Langley, in whose investigations Mr. Thaw was keenly 
interested, and our work was so intimately blended that 
it seemed a wise move to have my shop nearer the Observ- 
atory. Mr. Thaw owned about half an acre of ground at 
the junction of Buena Vista Street and Perrysville Road, 
a couple of hundred yards from the Observatory. He pro- 
posed this as the site of new shops for me, and I was soon 
at work on plans for the shop, machinery, etc. I did not 
relish the work involved in moving from the top of one 
hill to the top of another about four miles distant, but 
there was amelioration in the fact that I was to be situated 
in one of the nicest, coziest, lightest, cleanest spots in the 
country. 

I think Mr. Thaw’s help at this particular time can best 
be explained by a letter I received from him then: 

I am glad you are at work on your plan and machinery and 
that you have Mr. Rodd to help you in matters you are not 
familiar with. I leave the shops, size, and location of the build- 
ings and underground entirely to your choice. The probable 
cost when the plans are settled on is a matter we will then confer 
upon. I think you will be scared when you see the estimate Mr. 
Rodd will make of the cost. They should be firm solid buildings. 
The material, I presume, will include wood, iron, brick, and 
stone, the general framing and roof, of wood. The machines you 
mention are not extravagant. 


As I furnish the ground, the cost of buildings, and the cost of 
all new machinery, I think the better way to define the use and 
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tenure of the place would be to give you a lease free of rent for 
ground, buildings, and the new machinery for five years, and 
the privilege to put in the machinery you have, and take it out 
again — the lease terminable by your death or disability, and 
its extension beyond five years to be left to me or my heirs. This 
would leave the use of the place and machinery your business, 
and give you a field in which to develop your capacity to make 
the works self-sustaining in producing instruments of precision 
and scientific appliances — you conducting the work, and its 
commercial or business aspects, while I furnish the ground, the 
buildings, and all new machinery free of charge and subject to 
your use. . 


We began to excavate in early March, 1886, and in May 
I was all moved. I had a machine shop twenty by forty- 
two feet, with beautiful light and surroundings. I put in 
a splendid forty-four-inch swing lathe made expressly for 
me, a fifteen by seventeen shaper, and a fine ten-horse- 
power engine. My motive energy was natural gas, of 
whose virtues I have previously spoken. Over the machine 
shop were the pattern shop and stock patterns — a nice 
band saw and lathe. In the boiler and engine room I 
placed my rough grinders to save dirt from the fine work. 
In the optical shop there were two heavy benches for 
machines, a bench and sink for silvering, one for making 
polishers, and nicely arranged cupboards and shelves. I 
had my drawing table in the office, where I kept my 
finished work. 

The testing cellar, according to Professor Langley, was 
perhaps the most complete in this country. There was an 
eighteen-inch air space all around it and a cement floor. 
In the dividing-engine room were six windows; and the 
earth outside the stone wall was low enough for splendid 
light, the windows being double. It could be heated auto- 
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matically, and kept at a regular temperature. A door was 
provided in the partition so that, in case I had any long 
glasses to test, this door could be thrown open. Two heavy 
posts were cemented down deep into the floor, and did not 
touch the building at any place. They ran up into the 
optical room, where the glass was placed on its support, 
and then slid down into the cellar by rope-pulleys, counter- 
poise — all attached to the uprights. I had never dreamed 
of having anything so nice. And one of the best features 
was that I had a magnificent view for twelve miles down 
the Ohio and over every point of the compass save the 
east. All this Mr. Thaw did for me, not, he said, for 
charity, but to help push outward the boundary line of 
human knowledge. How I prayed for the ability to give 
a good account of my stewardship! 


CHAPTER XII 
FIRST TRIP TO EUROPE 


My first journey to Europe (1888) was made possible 
through the kindness of Henry Phipps, who desired me to 
chaperon his son. I talked it over with Mr. Thaw, and 
we decided it would be wise for me to accept Mr. Phipps’s 
invitation, and that I should take my wife with me. He 
very generously insisted on giving me extra money for 
our journey, insisting that I should waste no time in walk- 
ing to places I could go to by conveyance. This proved 
a very wise suggestion; for when one goes abroad, time 
is an element which must be taken into consideration. 

I took with me letters of introduction to eminent scien- 
tists in Europe; to quite a number of whom we had fur- 
nished apparatus, especially the Rowland Diffraction 
Gratings. We secured passage on the steamer Chicago, 
where we had very comfortable quarters assigned to us, 
but, alas, alas, we had not sailed very far from port when 
our stomachs began to rebel, and my wife was forced to 
spend several days in bed. I tried to fight it out, but I do 
not remember ever spending three more miserable days 
_ than on this my first voyage. However, there is usually 
one consolation in seasickness. After two or three days 
you begin to get over it and become so independent of the 
threats of old Neptune that you pay no more attention to 
him than if you were on a quiet river steamer. 
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We arrived at Liverpool, where we had to go through 
the usual formality of the customs examination. I learned 
a lesson from that first examination, too. I had taken 
over a beautiful six-inch diffraction grating for Dr. 
Hasselberg, of Stockholm, which I wanted to show to 
Sir James Dewar, his associate, Professor Liveing, and 
other physicists whom I should likely meet on my travels. 
I carried the box containing the grating in my hands, and 
the customs officer made me show it to him. It was all 
I could do to prevent him from rubbing his hands over 
the beautiful surface and the ruled lines! I told him I had 
brought it with me to show to the scientific men I should 
meet, and finally induced him to pass it without appraise- 
ment or detention, although his curiosity was greatly 
excited by the beauty of the colors that he saw on its 
surface. I did not feel like running the risk of showing 
the grating to another customs officer, so I provided my- 
self with a fine chamois skin, and thereafter, when I had 
to pass through customs houses, I would take the grating 
out of its case, wrap it in the chamois, and put it in my 
overcoat pocket. It weighed at least ten pounds, and 
T am sure my overcoat on that side was two inches longer 
than on the other before I got through with my journey. 

At that time a six-inch diffraction grating was a marvel 
of scientific precision, of a size hitherto undreamed of; and 
I knew of nothing that would create more interest among 
the scientific men to whom I should have the pleasure 
of showing it, than that splendid piece of work by Pro- 
fessor Rowland. 

We did not delay in Liverpool very long; but one in- 
cident comes to my mind very forcibly which occurred 
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while we were there. I have always been very fond of 
youngsters, no matter what country I have met them in, 
and one of my first impulses is to do something to make 
friends with them. Seeing a lot of ragged urchins gathered 
around Nelson’s Monument, I bought two or three 
pounds of candy and walked down among the boys — 
about as tough-looking a set as I ever have seen, some of 
them half-naked. It was some time before I could get any 
of them to come near me, but I was going to bribe them 
with some candy if they would tell me their names. Alas 
forme! When they found I had candy in my possession, 
I was nearly mobbed. Had I not been able to toss the 
bag away from me, I believe they would have torn my 
clothes from me. That scramble I shall never forget, al- 
though I confess I did not turn to look at them until I got 
far enough away to retreat in good order if they got after 
me. 

One of the things that distressed me very much both 
in Liverpool and in London was to observe through the 
windows and open doors of the liquor saloons that most 
of the bartenders were women. To me it was a sad com- 
ment on woman’s position; and I learned that the prac- 
tice existed not only in London and Liverpool, but in many 
other towns in England. 

While in London we visited the works of our friend 
Adam Hilger and also the works of John Browning, at 
that time two of the most celebrated optical-instrument 
makers in the city. We also visited the Greenwich Ob- 
servatory, where we were received with great kindness by 
the staff, and were shown through by our friend Mr. 
Maunder. 
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I met no more delightful person in London than Mr. 
Maw, who with Mr. Dredge edited and published ‘‘En- 
gineering,’ perhaps the greatest engineering publication 
in the world. Mr. Maw had published a splendid illus- 
trated account of the Lick Observatory and the Princeton 
Spectrograph, and was the treasurer of the Royal Astro- 
nomical Society, of which I had the honor to be made a 
member in 1892. We spent a delightful evening as the 
guests of Mr. and Mrs. Maw at their home in Kensington, 
where he had a six-inch telescope and an observatory 
which I enjoyed studying very much. 

Here I wish to pay a tribute to Sir James Dewar (then 
Dr. Dewar), who was then in charge of the Royal Institu- 
tion. He not only gave me the freedom of the Institution, 
but secured for me cards for the Zoological Gardens, and 
was most kind in every way. My wife and I were the 
guests of Sir James and Lady Dewar at a delightful 
luncheon, and I can well remember Sir James asking 
Mrs. Brashear ‘‘if she would have a slice of good English 
roast beef from Chicago.” 

On one of my visits to the Royal Institution I was shown 
many things of great historic interest, among them Sir 
Humphry Davy’s first safety lamp, which was nothing 
more than a flat spiral coil of wire with a stem of the same 
wire extending down to a base; but it effectively stopped 
the flame of a lamp from extending through the interstices 
of the flat spiral. 

Another was one of the earliest, if not the first, balance 
used by Cavendish in his chemical experiments and in- 
vestigations. But the most interesting of all was the 
original dynamo made by Michael Faraday which, with 


FIRST TRIP TO EUROPE 101 


other precious instruments invented and used by pioneers 
in science, was kept in a case with double doors, which 
I have always liked to name ‘‘the holy of holies.” 

When Dr. Dewar placed the little machine in my 
hands (it did not weigh over ten pounds as I remember), 
he asked me if I knew what it was. Replying in the nega- 
tive, he told me it was the original dynamo made by 
Faraday, ‘“‘the father and mother of all the wonderful 
electric energy of to-day.”’ Remember, my reader, this 
was in 1888. What has come to us since in the evolution 
of Faraday’s invention! 

I also had the pleasure of visiting the celebrated works 
of R. & J. Beck, at that time the most noted microscope 
and photographic lens makers in London; and, of course, 
we spent many pleasant hours in the British Museum. 

While in London we received an invitation from Mr. 
and Mrs. Carnegie to visit them at their home at Sunning- 
dale. Here we received a royal welcome. They had as 
their guests at that time Mr. Abbott, of Pittsburgh, one 
of the partners of the Carnegie Steel Company, and his 
wife, and a Scotch sculptor who had been making a bust 
of Mr. Carnegie, and who was about to return to his home 
in Scotland at the same time we were leaving. Mr. 
Carnegie proposed that he send us all to Slough in his own 
conveyance, where we wanted to visit the home of the 
Herschels. It was a wonderful ride that we had in that 
open coach, with coachman and footman. We passed 
along the parks surrounding Windsor Castle before we 
reached the home of the Herschels, the home celebrated 
in astronomical annals for the great work done there by 
Sir William and Sir John Herschel. 
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When we reached the town, the coachman stopped 
while I asked several gentlemen standing at a street 
corner where the home of the Herschels was. Not one of 
them knew; but when I told them he was a great astron- 
omer and had an observatory in the town, one of them 
remarked that there was a house not two blocks away 
called “Observatory House.”’ I walked to the spot while 
the coachman drove slowly along the way. The little 
home was covered with vines, but the name ‘‘ Observatory 
House”’ had been kept clear of them. I knocked on the 
door with the old-fashioned knocker; and when the door 
was opened to me, the first thing I saw in the hallway was 
one of the famous ‘‘seven-foot”’ reflecting telescopes made 
by the hands of Herschel and his workman. He rarely 
ever gave the diameter of his telescopes, but called them 
‘“‘seven-foot,” ‘‘ten-foot,” etc. 

My wife and I accepted the invitation to ‘‘Come in.” 
Entering the hall, the next thing that caught my eye was 
the forty-cight-inch reflecting speculum mirror that was 
hung in a niche in the wall, the bolt that held it passing 
up through the ceiling te the floor above. This famous 
old mirror was worked by the hands of Sir William Her- 
schel himself. The story goes that he was occasionally 
fed by his sister as he walked around the mirror, putting 
the final correcting strokes upon it. It retained a fair 
polish, at least until I saw it last. It was of deep interest 
to me as I looked at it and thought over the work that 
had been accomplished with it by Sir William and his 
devoted sister Caroline. 

We were not long in getting acquainted with the four 
daughters of Sir John Herschel and his son Alexander. 
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Tea was prepared for us, as is the usual custom in Eng- 
land, and Alexander Herschel came and sat with us. We 
were afterward told that it was a rare thing for him to sit 
down at the table with others of the family. 

After a delightful chat in the home, we were taken out 
into the yard where there still remained the circle, like a 
circus ring, in the center of which the great telescope was 
originally mounted. It was on New Year’s Eve, 1839-40, 
that the telescope was taken down, the great tube laid at 
the side of the garden, and the family gathered in the tube 
and sang the requiem of ‘‘The Old Telescope”’: 


In the old Telescope’s tube we sit, 

And the shades of the past around us flit; 

His requiem sing we with shout and din, 

While the old year goes out and the new comes in. 


Full fifty years did he laugh at the storm, 

And the blast could not shake his majestic form; 

Now prone he lies, where he once stood high, 

And searched the deep heaven with his broad, bright eye. 


At the time of our visit the old tube had all been de- 
stroyed or carried away except about eight feet of the end 
in which the speculum rested. A tree had fallen upon the 
tube and mashed it in badly, and parts of it had been 
carried away by relic-hunters. But the two cast-iron 
wheels and axle that supported them at the lower end of 
the telescope were still intact, although badly rusted. 

I find the following note in my own hand, on the margin 
of Newcombh’s ‘‘ Popular Astronomy,” beside the descrip- 
tion of the old telescope: 


When Mrs. B. and I visited Slough in 1888 the old tube had 
all been destroyed or carried away but about eight feet of the 
end in which the speculum rested. I sat on this old relic, and 
Ma always insists that I hugged and kissed it. J. A. B. 


104 JOHN A. BRASHEAR 


When I saw the large mirror, it did not have a polish 
for the finer work; but I was astonished to find it as good 
as it was. 

After we saw the old tube of the Herschel telescope, 
we were taken up into the second story of the old brick 
building where Caroline Herschel did most of her compu- 
tations in the reduction of her brother’s observations. 
There was a barrel of old manuscripts sitting in the room, 
which had been discarded by her, and if ever I was tempted 
to steal anything as a relic, it was to take some of the man- 
uscripts out of that barrel. In perusing the memoirs of 
Caroline Herschel I have often thought of that visit; and 
when I have considered the days and nights she worked 
with her brother, sometimes having but a few hours’ sleep 
through the week, I have felt keenly her injustice to her- 
self in her remark concerning the work she had done for 
her brother, that ‘‘an educated puppy dog would have 
done as well.” 

On our return to the house, Alexander Herschel took 
me into his study where he showed me some interesting 
studies he had made of the rhythmic lines in the spectrum. 
He had drawn these lines with colored crayons, and I had 
the great pleasure to bring some copies home with me. 
This was pioneer work in the study of rhythmic lines that 
was later on beautifully corroborated by the photographs 
of the spectrum. It was with great reluctance we left the 
home of the Herschels. 

During this same visit to Europe, while I was the guest 
of Dr. Dewar, of the Royal Institution, and of Dr. Liveing, 
I was invited to visit Cambridge, where I had the great 
privilege of examining one of the five-and-one-half-inch 
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reflecting telescopes made by Sir Isaac Newton. I was 
allowed to take the speculum out of the telescope and 
examine it. After an interval of perhaps one hundred and 
fifty years the surface was still fairly bright, and would 
no doubt show bright stars or planets quite well. 

I must not forget a pleasant occurrence at the time of 
this visit to Cambridge. During the visit of the British 
Association to Montreal and Philadelphia in 1884, I had 
become acquainted with John Adams, the co-discoverer 
with Leverrier of the planet Neptune. On the occasion of 
my visit to Cambridge, as I was walking from the depot 
toward Saint John’s College, I had the good fortune to 
meet Professor Adams and his wife. He was far from well 
at the time, and was out for a walk for his health. I 
stopped to have a chat with the great man who, had the 
value of his computation been recognized, would have 
been the first discoverer of Neptune. 

We said good-bye to England and had a pleasant ride 
to Paris. My first visit was to the Paris Observatory, 
where I met Paul and Prosper Henry, the two celebrated 
French astronomers who had already done some splendid 
work in astronomical photography. Indeed, while Ruther- 
furd in America and others in England had already done 
much in this field of work, it was for the Henry brothers 
to begin a systematic study of a zone of the heavens which 
had been assigned to the Paris Observatory for a careful 
study of the position of the stars. When their work 
reached the neighborhood of the Milky Way, they found 
that a visual telescopic study of the stars in the zone down 
to the magnitude decided upon by the Astronomical 

Photographic Congress would take a lifetime. So they 
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constructed a photographic telescope which recorded stars 
on plates that, after development, could be studied in the 
laboratory by assistants whose time was not so valuable 
as that of the observers. This was soon adopted as the 
ideal way to make a survey of the principal stars of the 
heavens. Indeed, as I write these lines the finest telescopes 
in the world are devoted entirely to photographie studies 
of the heavens, and the visual telescope has had its best 
days. Not only has the telescope been applied to photo- 
graphing the heavens, but stellar-spectrum photography 
has opened a new field of research, and has told us more 
than all else of the constitution of the universe of stars, 
their motion in the line of sight, and the approximate 
distance of the binary systems. 

Not only were the Henry brothers great astronomers, 
but they had constructed the optical parts of their own 
telescopes, and had made some of the largest and best 
telescopes for the French observatories. When I visited 
their workshop, they very unselfishly showed me their 
work and how they did it; and even went so far as to 
insist on instructing me in methods of paper-polishing 
which they used exclusively, and also their methods of 
testing optical surfaces. 

Once they insisted upon our staying with them for 
dinner. They lived very modestly, but had they lived in 
a palace we should not have enjoyed it more. Those dear 
fellows had great big hearts and a human side which was 
so delightfully shown to us that we felt almost as if we 
were in our own home. I can remember how they went 
down into their cellars and got the richest old wines that 
had been saved for many years to offer them to us; and 
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although we were not wine-drinkers, we certainly had to’ 
taste the delicious beverages they placed before us. After 
the dinner was over, we discovered that they were in pos- 
session of a Mason & Hamlin melodeon; My wife and I 
sat down and sang some of our favorite songs for them, 
and the applause we got will never be forgotten. When 
we sang one of Stephen Foster’s melodies, they both 
shouted ‘‘Bis, bis, encore!’”’ We stayed so late that night 
that, their home being in the suburbs, they had to accom- 
pany us in a cab in order to get us to the city. For years 
after our visit with them, their letters would remind us 
of ‘the charming musicale’ we gave them at their 
home. 

During our stay in Paris I visited the celebrated works 
of Gautier, who constructed the instrumental parts of the 
French telescopes as well as those of other countries. I 
also visited the works of Bardou, a firm that made many 
small telescopes and field-glasses. Here I ordered a 
number of objectives for finders for telescopes and spectro- 
scopes, and paid an extra price for them; but when we re- 
ceived them at home, we found them so badly corrected 
that they could not be used. I never have been able to 
understand this failure on the part of M. Bardou, as he 
had a very excellent reputation for high-class work. 

Our visit to the Observatory of Meudon was one of the 
greatest interest to me. If I remember correctly, Dr. 
Janssen, the director, was at that time president of the 
Academy of Sciences in France. We had furnished him 
with a beautiful diffraction grating, and had had con- 
siderable correspondence with him. We were delighted 

with the reception he gave us. After an examination of 
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the instruments in the Observatory, we took a walk 
through the spacious and beautiful grounds where was 
being erected a large refractor, the lenses for which were 
being made by the Henry brothers. Dr. Janssen took me 
to the wall that surrounded that part of the Observatory 
grounds, and showed me the spot where he started off in 
a balloon loaded with his observing outfit, and sailed over 
the German army to Algiers, for the purpose of observing 
the total eclipse of the sun. He alighted near the coast 
of France on a farm; and after the farmers got over the 
excitement of his landing, he was treated to one of the 
most delicious chicken dinners that he had tasted for 
months, as the people of Paris had been living on horse- 
flesh and almost any edible they could get hold of during 
the siege of Paris. 

I became very fond of him. Astronomers will remember 
that he had an observatory built on the top of Mont 
Blanc; was carried there by Swiss guides, and made some 
valuable records of high-mountain observations. 

IT remember that he told me of gathering the snow from 
the Observatory reservation, piling it up about fifteen 
feet high, and placing certain instruments on top of it, as 
an experiment that would possibly give him information 
as to how the observatory should be built on the snowy 
and ice-capped Mont Blanc. 

During this visit to Paris, I had in my hands the four- 
inch lens of single material— crown glass —and of 
twenty-five-feet focus, with which Domenico Cassini 
discovered the real character of Saturn’s rings, which 
was problematical as seen in the little telescope of 
Galileo. | 
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We left Paris with many pleasant memories of its scien- 
tific men and their families, who had made us so welcome. 

Our next objective was Switzerland. The journey was 
a very delightful one, and we landed at Lausanne late at 
night. We passed through some beautiful and interesting 
country but did not stop on our way, as we did on our trip 
four years later. We were glad to go to rest in our delight- 
ful room in the hotel at Lausanne. I wakened at the dawn 
of day, and from my window there lay before me the 
beautiful Lake of Geneva. Across on the other side I saw 
what I thought were light clouds hovering far over the 
horizon, but as the sun came up I saw they were snow- 
capped mountains in all their beauty, and the grandeur of 
this my first view of the Swiss mountains enthralled me. 
My expressions of wonder wakened my wife, and together 
we sat there, watching the sun come up from the horizon 
and illuminate the snow-capped peaks. 

We did not stay at Lausanne very long. We went by 
steamer to Geneva where we stayed overnight, and in the 
morning left for Chamonix, at which point guides were 
secured to take us on our various mountain trips. Our 
first ascent of the mountain was by La Flégére, where we 
first saw the wonderful glaciers of Switzerland. We 
crossed over one of them with our guides — a very dan- 
gerous walk — but we kept away from the crevasses, 
which were enormously deep, probably one eighth of a 
mile. The ladies rode up the mountain on mules, but as 
I never had a liking for that kind of travel, my friend 
Mr. Beevers and I walked with the guides. , 

Leaving Chamonix after a delightful stay of several 
days, we took conveyance to Brieg, and after a short 


110 JOHN A. BRASHEAR 


sojourn there, we started for the Lake of Constance, pass- 
ing over the Furka Pass, the highest point we had reached 
in Switzerland. 

Reaching our port on Lake Constance, we took a boat 
and went across to the borders of Germany. Here we took 
a train, and after a ride in a hot compartment, we reached 
Munich late in the evening. Our train stopped at a half- 
way place, and as there was no drinking water to be had, 
I rushed out into the station and found long tables covered 
with beer mugs, filled to the brim, and ready for passen- 
gers to grab. I paid for two, rushed off to the train, 
handing one of them to my wife through the window of 
the car, and swallowing the other myself. Germany has 
a reputation for her beer, particularly in Munich. As I 
always disliked the taste of anything of a bitter nature, 
it was like taking a dose of nasty medicine to swallow the 
mug of beer, but it was a ‘‘ Hobson’s choice.” 

When we arrived in Munich, we found it impossible to 
get quarters at the hotel to which we had been directed. 
We found comfortable quarters in a pension and were as 
kindly received as if we had been members of the family. 
Indeed, the two maids of the house took such a liking to 
us that they wanted to come to America with us. 

There was an exposition held in Munich at the time of 
our visit. which enabled us to see many of the products of 
Germany that we could not have seen otherwise. Among 
the places of deep interest to us was the workshop of 
Fraunhofer, who constructed the first telescope lenses by 
scientific methods. 

From Munich we took train to Leipsic where we found 

excellent quarters in the Hotel Hauffe. We were scarcely 
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settled when we heard a great shouting outside the hotel. 
I ran to the end of the hall, and as I went down the stair- 
way a blackboard in the office attracted my attention. 
I found the name of General von Moltke at the head of 
the list of hotel guests, and our names at the end of it, as 
we were the last to come in. We at once went down and 
joined the crowd. Von Moltke came out on the balcony 
in front of his room at the corner of the building and made 
a brief address to the people; then some one started to 
sing ‘‘The Watch on the Rhine,” in which Ma and I both 
joined. Von Moltke retired, the crowd dispersed, and we 
went back to our room for a much-needed rest. 

Our first visit in Leipsic was to Dr. Schumann, who, 
even at that time, was noted for researches in the ultra- 
violet region of the spectrum. We had furnished him with 
a beautiful grating, and the good fellow made us welcome 
at once, later on giving us a dinner at one of the fine 
restaurants in the city. 

At that time he had photographed to wave-length about 
1850, and showed us many photographs of his beautiful 
spectra. 

From Leipsic we went to Berlin, my objective point 
being the great Potsdam Observatory for which we had 
furnished some apparatus, especially a fine grating for 
Dr. Scheiner. After a night’s rest we secured a guide and 
started for Potsdam. On our way we met the German 
Emperor who had recently taken the throne. The guide 
called our attention to the Emperor coming toward us in 
a fine equipage, with three soldiers accompanying him. 
The Emperor was in undress uniform, but the others were 
gorgeously attired in their army suits, so we bowed most 
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profoundly to one of these, thinking he was the Emperor. 
After he had passed, our guide informed us we had bowed 
to the wrong man. | 

We were received with great kindness at the Potsdam 
Observatory, although the director was absent. Dr. 
Scheiner had done some wonderful work in spectrum 
analysis, and had written a book on astrophysics which 
was later translated by Dr. Frost, of the Yerkes Observa- 
tory. 

From Berlin we went to Hamburg where I visited the 
famous works of the Repsold brothers. They were at the 
time constructing a heliometer for Dr. Gill, of the Cape 
of Good Hope. I was also shown the dividing-engine 
which, at the time, was the best in the world. I was 
treated with royal courtesy by the two brothers, and 
every facility given me to study their methods. One 
thing which impressed me was that all their drawings 
were made full-size and with great accuracy; but, as I 
remember, no figures were placed upon them, all dimen- 
sions being taken by measurements of the drawings. 
I presume that no precision work was ever done with 
greater accuracy at the time of my visit than was done 
by the Repsold brothers. 

Hamburg was a beautiful place to visit, and many a 
pleasant ride Ma and I took on the lake in front of the 
city; and as our hotel was very near the border of the 
water, we would frequently go for an hour’s ride in a 
rowboat. We made a short journey to Antwerp, visiting 
the wonderful zoological gardens, and the art gallery 
which contains so many of the pictures of Rubens. 

It was our intention to go from Hamburg to Stockholm, 
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but our time was becoming limited, as we had overstayed 
in Munich. We had also given up our intended trip to 
Italy. So we took a vessel for Queensboro. This was a 
night journey and we did not sleep very comfortably, as 
the rolling of the sea and the snoring of our next-door 
neighbor kept us awake most of the time. From this point 
we went to London for a brief stay and took a train north 
to Edinburgh. 

At Edinburgh we visited the old Observatory of Piazzi 
Smyth, but he had gone to Crova. After a pleasant stay 
in Edinburgh for a few days we left for Glasgow, where 
I hoped to meet Sir William Thomson at the university; 
but as it was vacation time, he had gone off for a yachting 
trip with Helmholtz. They were great friends and lovers 
of yachting. I had the pleasure, however, of meeting a 
number of professors at the University of Glasgow. 

There was a large exposition being held at Glasgow 
which gave me an opportunity to study the products of 
Scotland. Here we saw some of the immense shafts which 
were made for the ships that were being built on the Clyde. 
Leaving Glasgow we went down the river Clyde, and then 
sailed for Belfast. Here for the first time I saw the mag- 
nificent phosphorescence of the ocean as we left the 
harbor. I have never seen anything quite so beautiful 
in the sea. 

We arrived in Belfast on Sunday morning and actually 
had to bribe the jaunting-car driver to take us to the 
hotel. Some walked to their destination; but some of us 
managed to hire these unique conveyances, and we 
reached our hotel glad to have crossed the Channel with- 
out being seasick. We arrived in time to go to a Presby- 
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terian Church, as we were told there was quite a famous 
minister to preach that day and that a Scotch-Irish regi- 
ment was to attend the services. The choir was seated 
away up near the ceiling at the end of the church, far 
above the pulpit; but they sang well, and we were de- 
lighted to hear music sung by those whose language we 
understood. 7 

From Belfast we went to Dublin, our objective point 
being the works of Sir Howard Grubb, the most famous 
works, probably, in Great Britain, for the construction of 
large telescopes. It was Sir Howard Grubb, Sr., who 
made the great Melbourne reflecting telescope, and his 
son made the refractor for the observatory at Vienna and 
practically all the modern telescopes for the Greenwich 
Observatory. We were given a warm welcome by Sir 
Howard, but he was feeling very sad over the recent loss 
of his only son and expressed his regret at not being able 
to have us as his guests. However, every facility was 
given me to study his works and methods of manipulation; 
and as he, with his father, had been in business for many 
years, some valuable lessons were to be learned from his 
experiences. 

Dublin University was not in session, but we met a 
number of the professors. One especially, Professor 
Adeney, was very kind to us. We had furnished him a 
concave grating with which he had done some excellent 
work. 

Leaving Dublin we went to Cork. On account of sailing 
so soon we were unable to visit the celebrated Lakes of 
Killarney, much to our regret. At the junction of the 
railroad to Killarney, a number of friends from Pittsburgh 
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who had had the good fortune to visit the Lakes were re- 
turning on their way to Cork and Queenstown, whence 
we were to embark by lighter for the steamer. 

We had not long to stay in Cork, but we were besieged 
by Irish women to buy the things they had for sale, from 
donkeys to little pots of shamrock. We did not buy any 
donkeys, but we did bring some shamrock home with us. 
Our lighter took us out to the new steamer, the City of 
New York. 

We had a beautiful view of Queenstown as we passed 
out of the harbor; but seemed to have no regret at leaving 
the shores of Ireland, as we were going to our native land. 
No greater joy could fill our hearts than that which we 
experienced as we came in sight of the harbor of New 
York, and landed on the shores of dear old America. 
We hurried on to Pittsburgh where we were given a rousing 
welcome by our dear ones and friends at our home on 
Observatory Hill. 


CHAPTER XIII 
TRIP TO GREAT BRITAIN 


In the early spring of 1892 I had a telegram from Mr. Car- 
negie asking me to come on to New York to help out with 
a scientific exhibit that he had brought home from the 
Gesellschaft Urania in Berlin. The exhibit, with its lec- 
tures on astronomy, geology, and kindred sciences, had 
become so popular in Berlin that it is said ninety thousand 
men, women, and children attended in one year. The 
exhibition and lectures had been running for some time 
at Carnegie Music Hall in New York, but had been a 
failure, mostly because the lectures which accompanied 
the various scenes as they were either thrown on a screen 
or shown through mechanical or electrical devices, were 
read by an elocutionist instead of by some one who had 
a real knowledge of the subject and who could enter into 
the spirit of it. 

My friend Keeler, of the Allegheny Observatory, and 
Mr. Reed, of the Camden (New Jersey) Observatory, went 
with me to hear one of the lectures delivered by the elo- 
cutionist. The poor fellow did the best he could, but it 
was like the play of ‘‘Hamlet”’ with Hamlet left out. The 
lectures were postponed for two or three days, and it was 
proposed to reopen on the following Monday. Mr. 
Carnegie had sent for me because he was very desirous 
that I should undertake the astronomical lectures, which 
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I agreed to do. I had worked almost up to the elastic 
limit before starting for New York, but I at once under- 
took to correlate the astronomical exhibit with the lec- 
ture that was to be given. I worked steadily in my room 
at the hotel until long after midnight; indeed, until I fell 
asleep in my chair. Awakening an hour afterward, I went 
to bed, and in a few minutes found that something was the 
matter with me, as the room was whirling around like a 
top and my heart going at about one hundred and sixty 
per minute. The hotel physician was called and pro- 
nounced it overwork. Mr. Carnegie’s physician, Dr. Gar- 
many, was called early in the morning, and pronounced 
my trouble a physical breakdown, or, in common par- 
lance, nervous prostration. I was immediately sent home, 
passing a sleepless night on the train, was put to bed, and 
stayed there for six weeks before I began to make any 
improvement. As soon as I was able to be out at all, I was 
sent for by Mr. Carnegie, who had come to Pittsburgh, 
and a trip to Europe was at once suggested. I was afraid 
to undertake the journey; but he insisted that nothing 
would be better medicine for me than a trip across the 
ocean, and I finally consented. 

Henry Phipps had sent us an invitation to come to 
Knebworth Castle, the former home of Lord Lytton’s 
family. We went there first and spent a delightful week 
on one of the most beautiful estates in England. The 
great entrance hall of the castle was full of armor and 
other relics of the past; and the upper hallway was deco- 
rated from one end to the other with original sketches 
made to illustrate Bulwer’s novels. Some of the bedrooms 
were fitted up with old historic furniture, and some of the 
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bedsteads would weigh, I should say, almost a ton. The 
windows in our room faced the sunrise; and as the brilliant 
red curtains had been pulled down by the maid when we 
retired, the glare of the morning sun was shining through 
them when we awoke. Our first impression was that the 
castle was on fire, and I assure you I was not long in 
getting out of bed. I was pleasantly undeceived, however, 
as I pushed up the curtain. From our window we could 
see a row of trees that grew so closely together that 
nothing could be seen beyond them. We afterward 
learned that Lady Lytton had become displeased with 
the minister of the little church that was on the estate 
and, not being able to depose him, she had the trees set 
out so that no view of the church could be had from the 
castle. 

We attended church on the Sabbath we stayed there, 
and found a sort of a box arrangement had been made 
so that the family could enter, close the gate, and shut 
themselves off from the balance of the congregation. We 
sat there with the family while all the workmen and em- 
ployees and their wives and families occupied the seats 
below us. As I remember, the music was very good; but 
to me the service did not seem to have the human side to 
it, for the entire congregation had just as much right to 
hear the Gospel from a box as we had. 

Our host and hostess were very kind to us and planned 
delightful rides around the country. As it was spring- 
time, the foliage and early flowers were very beautiful 
indeed. We enjoyed these trips to the utmost; my health 
seemed to take on new vigor, and I began to feel like my- 
self again. Leaving Knebworth, we went to London, where. 
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we found quarters in the pension where we had stopped 
before. 

While in London I, of course, visited the Royal Institu- 
tion where our friends Sir James and Lady Dewar always 
gave us a welcome. Mr. Maw, the editor of ““Engineer- 
ing,” invited us to his home in South Kensington to meet 
his family, dine with them, and enjoy a study of his unique 
observatory in which he had a six-inch Cooke Equatorial 
Telescope. I was also invited to the annual dinner of the 
Royal Astronomical Society. | 

I had attended one of their meetings, where I was re- 
quested to tell the Society something of the status of 
astronomy in America. I met a number of eminent 
astronomers at that meeting, among them the son of 
Lord Rosse, of Parsonstown, Ireland, whose father had 
constructed a seventy-two-inch reflecting telescope which 
was erected on the estate near Parsonstown. The younger 
Lord Rosse gave me a cordial invitation to bring my wife 
and spend a week with them. I should have liked to 
accept the invitation, as I had read so much about the 
great telescope, but it would have broken into our time 
very considerably, and I had learned that, although we 
should be the guests of Lord Rosse, the fees expected by 
the servants at our departure would deplete our pocket- 
books to such an extent we might have nothing left to 
finish our travels! 

The annual dinner of the Royal Astronomical Society 
was one of the most delightful episodes of our visit to 
London. There was only one other American invited, no 
less a personage than George W. Hill, the great mathe- 
matician. Cambridge University had voted an honorary 
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degree for him, and he was in England to receive it. 
Christie, the Astronomer Royal, was there, as were Dr. 
Common, Mr. Maw, Dr. Knobel, Mr. Maunder, and 
others. It was certainly a royal event for me, for I was 
received with the greatest kindness, and I could not help 
but have an occasional thought that it was only a few 
years since I was a greasy millwright in Pittsburgh. There 
is one thing that can be said of science and scientific men 
and women. While social lines, particularly in England, 
are drawn very close, science has no boundaries of this 
kind. This fact I noticed particularly in an evening with 
the British Association. This Society had in its member- 
ship many amateurs who loved astronomy, but who 
worked at regular vocations, some of which were of 
menial character, but if they had done good work in 
adding to the sum of knowledge in the beautiful science 
of astronomy, they were honored and received as kindly 
as if they were the greatest moguls of the country. I 
think that scientific men respect the work of enthusiastic 
amateurs, if that work is done in a conscientious, careful 
manner. 

Among the interesting persons I met at the British 
Association was Miss Agnes Clerke, whose works on the 
history of astronomy are second to none. We paid a visit 
to the home of Sir William Huggins and his wife, to whom 
he has given so much credit for her part in his astronomical 
research. While we were there on one of our visits to in- 
spect the Observatory, we were invited to take a cup of 
tea with them. While we were at tea, Dr. Knobel, Secre- 
tary of the Royal Astronomical Society, dropped in and 
of course was invited to join us. Dr. Huggins said to me, 
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“Mr. Brashear, you will imagine Dr. Knobel has come 
to talk astronomy, but in this you are mistaken, for he 
has come to talk violin.”” I soon learned that Dr. Huggins 
was a violinist of no mean ability; and his wife presided at 
the pipe organ which. was in the room where we took tea. 

Music and astronomy have always gone well together. 
Sir William Herschel was a noted organist of his day. 
All his brothers were musicians; and Caroline remarked, 
upon coming home from a concert she had attended at 
Hanover, that she had been to hear Ole Bull play the 
violin, but his playing could not touch the music of her 
brother Dietrich. 

We had furnished Dr. Huggins with the optical equip- 
ment for one of his star spectroscopes. We had already 
constructed several star spectroscopes, and had sent 
blueprints of one of them to Dr. Huggins, advising him 
to have the spectroscope built in Europe under his own 
supervision, and telling him that he was at liberty to use 
any or all of the design as shown in the blueprint sent 
him. He frequently remarked that he had never known 
any business firm to send out their own designs for the 
free use of some one else. At his request I visited the 
Troughton & Simms Works, some distance outside of 
London, carrying with me a letter of introduction from 
him. They were at this time constructing a spectroscope 
for him, and although the firm seemed to be a little suspi- 
cious of me at first and did not treat me as they should 
have done a messenger from Dr. Huggins, yet I noticed 
several places where I could help them out of difficulties 
in the construction of the instrument, particularly that 
of the slit. 
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I finally won them over, and they seemed to appreciate 
what I told them so much that young Mr. Simms invited 
me to lunch with him. When I was introduced to him in 
the office he had made the remark that he supposed I had 
‘“come over to pick up methods that would be of use to 
us in our works at home.”’ I declined the invitation to 
lunch, and went back to London with no great affection 
for the new representatives of this old and honored 
firm. 

When I visited Cooke & Sons’ Works, I received cour- 
teous treatment, as I did also at R. & J. Beck’s; and, 
while I learned a few things that were of value to me, I 
tried to leave with them more than value received. 

I may have mentioned in the earlier part of my story 
that I had appealed to Dr. John Tyndall, at that time the 
head of the Royal Institution of Great Britain, to help 
me solve some of the problems I had met with in my 
studies of light. This was while I was working in the 
rolling mill, away back in 1863. I thought it a pretty bold 
venture on my part, but I received a reply from Dr. 
Tyndall’s secretary that gave me the information sought 
in plain, beautiful, and easily understood language. How 
proud I was of his interest! Twenty-nine years later I was 
going to make my second visit to Europe, and I wanted 
to take some kind of a present to the man who had lent me 
a helping hand nearly three decades before. I could think 
of nothing more likely to please a man of science than one 
of the Rowland Diffraction Gratings. I concluded to take 
one of these gratings with me to present to Professor 
Tyndall, together with two very accurate optical-glass 
bars that had been made as duplicates for an instrument 
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devised by my young friend Dr. George E. Hale. These 
three pieces of accurate optical work I placed in a velvet- 
lined case; and when I made my first visit to the Royal 
Institution, I took the present with me to ask Dr. Dewar’s 
advice as to how I should get it to Professor Tyndall. 

To my sorrow I learned that Professor Tyndall was very 
il, but Dr. Dewar suggested that I write to him, and he 
would send the presents and my letter by messenger to 
his home, remarking that Tyndall would appreciate the 
gift and it would do him good. I followed his suggestions, 
and in a day or two a letter came to me from the dear man 
who had helped me so many years before. That letter 
I had framed, and it has hung in my home for many years. 
I would not part with it for gold or jewels. 

With the letter came a copy of his last book, ‘‘New 
Fragments,” with the following inscription, written by 
his amanuensis, but signed by his own hand on the fly- 
leaf: 

To his friend J. A. Brashear, to whom he wishes length of 
days, and the reward of a genuine worker, this-book is inscribed 
by its author, 

1892 JoHN TYNDALL 

The book has been précious reading to me, not alone 
for the scientific value, but for that masterly essay on the 
Sabbath which in: my humble: opinion places Professor 
Tyndall on the highest pedestal as an advocate of the 
religion of humanity. Although there is still a lingering 
of the doctrine that the Sabbath was not made for man, 
I am rejoiced to know that music, flowers, the woods, the 
fields, art — all things good and beautiful, things that 
are ennobling and elevating to the human soul — are 
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open to all, even on the Sabbath day. How much of this 
God-given freedom we owe to this great man of science we 
shall never know; but I commend to the readers of this 
humble volume the first chapter of ‘New Fragments,” 
and even if he read no farther he will know what a human 
man John Tyndall was. 

What a name he has left behind him by the good he has 
done in bringing the abstruse things of our beloved science 
down to the comprehension of the layman, without sac- 
rificing its truth for the mere sake of embellishment! Read 
his charming book on ‘‘ Forms of Water in Snow and Ice.”’ 
You will need no better evidence of the truth of what I 
have said of him. It has been one of the greatest delights 
of my life, now that I am able to look back upon seventy- 
nine years of it, that, starting and still occupying only a 
little niche in the workshop of this old world, so many 
men and women of the type of the successor of that 
master, Michael Faraday —John Tyndall— have been 
my friends. 

During my visit in London I ran up to Cambridge, and 
paid a visit to Dr. Liveing, and by his invitation lunched 
with the faculty of one of the colleges. A dark liquid was 
served instead of the water at our American lunch-tables. 
One sip of it made me shake with its bitter taste. It was 
my only sip. I learned later on it was ‘‘brown stout,” a 
very familiar beverage with the English, though I did not 
know it at the time. Later I was the guest of Professor 
Newall, whose father was one of the manufacturers of the 
first Atlantic cable. I brought a piece or specimen of the 
cable home with me which I later had the pleasure of pre- 

senting to my friend, Dean Wurtz, of the Department of 
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Electrical Engineering of the Carnegie Technical School, 
only a year or so ago. 

I must not forget to record a visit I made to Piazzi 
Smyth, the English astronomer, who had moved from the 
old Observatory in Edinburgh where he was Astronomer 
Royal for Scotland, to Crova, a pretty town in England. 
At the time of my visit, he had in his home a fine private 
laboratory for physical research and was doing some inter- 
esting work in the domain of spectrum analysis. We had 
furnished him with a Rowland Diffraction Grating, which 
he was using with splendid results. I was greatly surprised 
to learn that he had one of the largest and most complete 
storage batteries I had ever seen. He told me that with 
the storage battery he could get a much steadier electric 
are for his spectrum work than with the dynamos made 
at the time; and from the fine photographs he showed me 
of the spectra of several substances, I am sure he was right. 
It will be remembered that in his spectroscopic studies he 
called attention to the importance of the rainband 
absorption. 

Perhaps he was best known by his book on ‘‘Our In- 
heritance in the Great Pyramid”; which, while considered 
by most students of science a paradox, contains an 
interesting account of his studies of this ancient structure. 
I can remember his words as we shook hands: ‘‘ My dear 
Mr. Brashear, if you will stay all day with me, I will 
promise not to talk pyramid once while you are here.’’ 
I told him I would stay until the last train to London 
whether he talked pyramid or not. 

His wife was a great sufferer from rheumatism; but she 
was led to the lunch-table, and I had the honor to break 
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bread not only with a great scientist, but with his wife 
whom he honored as all men should honor their com- 
panions in life’s work. There is an adage that, ‘‘If a man 
becomes truly great, it is usually the help of a devoted 
wife that is responsible for it.”’ 

It was hard to leave our devoted friends in Europe, but 
then it was always good to get home and see the dear ones 
from whom we had been separated. 


CHAPTER XIV 


THE OLD ALLEGHENY OBSERVATORY AND 
PROFESSOR LANGLEY 


For a period of thirty years following my first visit in 
1876 to the old Allegheny Observatory I was associated 
with Professor Samuel P. Langley, a man of magnificent 
intellect, one never satisfied with a half-proved hypothesis, 
but always reaching out for final proof before he an- 
nounced any of his great discoveries. He had been called 
to Pittsburgh in 1867 as Director of the old Allegheny 
Observatory and Professor of Astronomy at the Western 
University of Pennsylvania. The generosity of the man 
who was later to become my benefactor, William Thaw, 
soon released him from his teaching duties and gradually 
overcame the handicaps of the meager equipment of the 
Observatory in those early days, thus enabling Professor 
Langley to devote his entire time to the remarkable in- 
vestigations which made the Allegheny Observatory 
famous among scientists throughout the world. 

I confess that when I first knew Professor Langley I 
found him a cold, formal fellow, a man quite difficult to 
approach. I felt like a fish out of water in his presence, 
for I always want to feel free with every one I meet and 
have them feel the same with me. He used to lay out 
work he wanted me to do for him which I could reasonably 
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expect to give him, in the press of my other business, in a 
month’s time, but he must have it within two weeks and 
was impatient with any delay. He was a bachelor, and 
I remember an aunt of his once told him he needed a 
first-class wife to keep him in trim. 

But as I grew to know him better, I found he was neither 
cold nor indifferent. I suppose few men ever came to know 
him as I did. Many times I have walked miles with him 
when nothing but monosyllables ever escaped his lips. 
This was not because he was callous to my questions, but 
because, when some intricate problem in solar physics 
took possession of his mind, it excluded everything else. 
At other times during our walks from the old Observatory 
to the woods where the new Observatory now stands, his 
conversation from the beginning to the end of our stroll 
was entertaining and instructive. 

In his studies in the domain of solar physics, Professor 
Langley was early impressed with the idea that much of 
the radiant energy from the sun was not recognized by 
the instruments then in use, and after a long series of 
experiments he discovered and developed that marvelously 
delicate instrument, the bolometer. With that instru- 
ment he began a series of investigations upon the sun, the 
moon, andthe stars which brought to light some of themost 
important factors in the whole range of astronomical phys- 
ics. During these years he would constantly send for me 
to carry out certain of the mechanical details he had 
planned. 

After making a long series of studies of the selective 
absorption of the earth’s atmosphere at the lower levels or 
valleys, he planned in 1881 to make a similar investigation 
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on the top of Mount Whitney in Southern California. In 
preparation for this expedition I had to do a piece of work 
in silvering for him which had possibly never been under- 
taken before, that is, to get a perfect surface from the 
solution or bath without any retouching whatever. He 
purchased chemicals of extraordinary purity for me in 
New York, and I succeeded very well indeed. I made for 
him also a long telescope with which he proposed to try 
to see the solar corona without a total solar eclipse, the 
object of the long tube being to eliminate all other light 
but the light from the sun and the corona alone. He 
wrote me afterwards that he made a failure of seeing the 
corona from the carelessness or wickedness or what not 
of a soldier who, so the story goes, saw a little dust on the 
mirror and took his handkerchief to rub it off! The sequel 
may easily be imagined. But the other results of the 
Mount Whitney expedition have now become classic; 
indeed, to a large degree they have settled the problem 
of the selective absorption of the earth’s atmosphere in 
its relations to the sun’s radiant energy and the intimately 
correlated problem of life upon our globe. 

In 1886, just after we had moved my shop to Allegheny 
near the old Observatory, Professor Langley became 
assistant secretary of the Smithsonian Institution at 
Washington, still retaining his position at the Observa- 
tory. The following year, upon the death of Professor 
Baird, he was called to the secretaryship of the Institution, 
the highest position in any scientific institution in the land. 
He was an indefatigable worker and deserved all the honor 
and success which came to him. This great honor came 
just at the time when, through Mr. Thaw’s liberality, he 
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had constructed apparatus to begin his famous researches 
in aerodynamics at the Observatory, and the Smithsonian 
Institution made arrangements whereby he could retain 
the directorship of the Observatory for a while and spend 
some time there. At that time I can remember he had a 
whirling machine on which he suspended birds, wheels, 
and frictionless planes of various sorts, with which he 
made experiments to discover their resistances, the action 
of the air upon them, ete. 

For three years I was associated with Professor Langley 
in his investigations of the great problem of flight. The 
story of how he became interested in this problem is a long 
one, but suffice it to say that his original purpose was not 
to construct a flying machine, but to determine, if possible, 
the laws governing flight. He undertook to solve this 
most fascinating problem in his usual rigorously scien- 
tific manner. He always commenced at the bottom and 
worked right straight up. 

Much of the apparatus for these investigations was 
made in our shops. He would make sketches and tell me 
what he wanted and I would work out the mechanical 
problems involved and supply the apparatus.: His assist- 
ant, Professor Very, carried on the researches at the 
Observatory after Langley had moved to Washington, 
and we made apparatus for him, too. After 1890, how- 
ever, Langley’s researches in flight were carried on largely 
in Washington. In May, 1896, his steam-driven aero- 
drome model, launched by a catapult which shot it off the 
roof of a houseboat on the Potomac, made a beautiful, 


1 See Appendix for Langley’s autograph order to Brashear, dated March 
8, 1887, for an experimental airplane model with a 5-ft. by 6-in. wing. 
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steady flight, and, gliding gracefully down, alighted 
gently on the water none the worse for its trip except for 
a wetting. That flight convinced a hitherto skeptical 
world of the practicability of mechanical flight, and at a 
later period Langley himself said: ; 

I have brought to a close the portion of the work which 
seemed to be specially mine: the demonstration of the prac- 
ticability of mechanical flight. For the next stage, which is the 
commercial and practical development of the idea, it is probable 
that the world may look to others. . . . The great universal 
highway overhead is now soon to be opened. 

In 1908, just as he had reached the point of success with 
his man-carrying flying machine, the failure of one part 
of the mechanism wrecked it. It wrecked my dear friend’s 
hopes, too, and the unkindly comments of the press over- 
whelmed him. He passed from this earth in 1906, feeling 
in many ways that his life-work had been a failure, but 
the successful work in aviation since then has been based 
upon Langley’s pioneer investigations. 

I can never forget the generous help given me in the 
solution of optical problems from the very beginning of 
my acquaintanceship with Professor Langley. I never 
visited the Smithsonian Institution while he was there 
that he did not call to my mind that first night we met, 
when, with fear and trembling, I unwrapped from a red 
bandana handkerchief my first five-inch objective which 
my wife and I had made. His encouragement then and 
afterwards made my subsequent work easier by far. Our 
friendship remained unbroken. I remember how he used 
to sit in the Observatory and read to me of an evening 
from the manuscript of his book on ‘‘The New Astron- 
omy.” What beautiful thoughts, what charming de- 
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scriptions, it contains! Of an afternoon he would come 
over to my shop to watch the baseball games, as the park 
was in sight and a telescopic view of the game very 
satisfactory. 

I loved Professor Langley as a friend —aye, as a 
brother — and I treasure letters from him which speak 
of his true affection for me. I humbly pay my tribute 
here to this master investigator who solved so many of the 
mysteries of the universe. 


CHAPTER XV 
THE NEW ALLEGHENY OBSERVATORY 


My memories regarding the history of the Allegheny 
Observatory and the men who have been associated in its 
development and its researches are all very dear to me. 
During Langley’s directorship, Messrs. Frost, Hall, Very, 
and Keeler were all associated with him. Since that time 
each has made for himself an honored record. Professor 
Keeler left us in 1886 to have charge of the erection of 
the instruments and install the apparatus for the time 
service at the Lick Observatory. After Professor Holden 
took charge of the Lick Observatory, Keeler was appointed 
astronomer. He soon developed the astronomical spectro- 
scope to a high degree of perfection and made a series of 
observations on the motion of the nebule in the line of, 
sight which at once brought his work the highest recog- 
nition in the scientific world. His magnificent drawings 
of the planets Jupiter, Saturn, and Mars, made by the aid 
of the great thirty-six-inch telescope, have never been 
surpassed. Many other studies of importance were con- 
ducted at the Observatory which placed Keeler among 
the most earnest and successful observers in the realm of 
the new astronomy. 

When Langley left the Allegheny Observatory to be-* 
come secretary of the Smithsonian Institution, Professor: 
Keeler was unanimously elected to the directorship (May, | 
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1891), a position he at once accepted. He found our 
Observatory poorly equipped for the line of investigation 
he desired to pursue as a continuation of his work at 
Lick Observatory, but friends of the institution and of 
Keeler soon furnished the means for some new apparatus. 
Mrs. William Thaw contributed the money to construct 
a spectroscope of the highest type, designed by Keeler. 
William Thaw, Jr., supplied the means for a new driving 
clock and the remounting of the thirteen-inch equatorial, 
while the Junta Club of Pittsburgh generously donated a 
sum sufficient to place a modern shutter on the dome. 
Thus equipped, Keeler commenced a series of researches 
by which, in the years he was with us, some of the 
most brilliant discoveries ever made in astronomical 
science were added to those he had already given to the 
world. 

But the site of the old Observatory was fast becoming 
about hopeless for further work on account of the increase 
in the consumption of soft coal in the vicinity. By the 
early nineties it was completely surrounded with homes. 
In 1894 I was elected chairman of the Allegheny Ob- 
servatory Committee of the University of Pittsburgh 
(then the Western University of Pennsylvania), a position 
I still hold as I pen these lines. At just about this time 
the citizens of Allegheny purchased the property of the 
Watson farm lying south of Perrysville Road. As I was 
a subscriber to the fund with which the purchase was 
made, I worked for the purpose of securing a site for a 
new observatory on a beautiful hilltop in the middle of 
Riverview Park, as the plot was called, and was successful. 
The Citizens’ Committee reserved the tract, set it aside 
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to be used for the proposed observatory, and further pro- 
vided that no buildings should be placed near it. 

The location thus secured was as admirable as could be 
found anywhere in the western part of Pennsylvania. 
The hill is the highest but one in the State, west of the 
Laurel Ridge. It commanded a glorious view for many 
miles down the Ohio valley, and was so situated that pre- 
vailing winds carried the smoke of the cities away from 
the proposed observatory, forever preventing the presence 
of the smoke nuisance which for years created almost in- 
superable difficulties for Professors Langley and Keeler in 
their scientific work. There was a quality in the atmos- 
phere of the spot which made it especially adapted for solar 
observations. In fact, it was one of the best places in the 
country for an observatory. 

With the site secured, I then started to see what could 
be done about raising money to build and equip the 
Observatory, and found that it was useless to push the 
matter as, due to the financial panic of 1893, times were 
‘“‘hard.” I talked the situation over with Mr. Carnegie, 
who advised me not to do anything until times were 
better, and I well remember. he said, ‘‘ Wait, Brashear, 
until coke sells at a dollar a ton and we will build the 
Observatory.” 

So, for the time being, I gave up pushing the project. 
Keeler and I, however, worked up drawings, plans, etc., 
and developed the general features of the proposed plant. 
Keeler, with the meager and antiquated equipment of 
the old Observatory, continued his investigations and 
made such marvelous discoveries that he was considered 
the peer of any astronomer in the world. But he was 


136 JOHN A. BRASHEAR 


rapidly approaching the ‘‘end of his string”’ until he had 
new resources. Socially he was a most charming man, 
and as a scientific investigator he was of the highest type, 
ever ready, ever willing to help the earnest student over 
the rough ways that here and there lay before him. Thou- 
sands of people enjoyed his Thursday night receptions at 
the Observatory, and he was one of the first to suggest 
that when we had a new Observatory one department 
should be erected to be forever free to the people so that 
they too might enjoy the beauties of the skies. 

Early in 1898 Keeler was offered a position in charge of 
stellar spectroscopy at the Yerkes Observatory. Within 
a week or so he was offered the directorship of the Lick 
Observatory, to take the place made vacant by the resig- 
nation of Professor Holden. Notwithstanding those 
proffered honors, he did not want to leave us, so deeply 
had he become interested in and associated with the 
scientific work in Pittsburgh. But he recognized his duty 
to science as well as to himself, and decided that unless 
Pittsburgh could assure him an equipment commensurate 
with the problems that awaited solution in the domain 
of the new astronomy, he must accept the Lick director- 
ship where he could continue his valuable work. Accord- 
ingly, he set a time limit for his acceptance or refusal of 
the Lick offer. | 

I started almost single-handed to raise the money, if 
possible, for the new Observatory, with no assistance 
from any member of the Board of Trustees of the Ob- 
servatory. While I stated in all my correspondence and 
interviews that we wanted to keep Professor Keeler, I put 
the project on the much broader basis of erecting a build- 
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ing and obtaining an equipment that would be a source of 
civic pride and would retain the prestige given to our 
good old Observatory by Professor Langley and his 
successor. 

The breaking-out of the Spanish-American War and 
the excitement associated with it helped to prevent the 
successful completion of the task I had undertaken. Sev- 
eral large subscriptions were made and many smaller ones, 
but the results were not what I had so ardently hoped for. 
The aggregate of the subscriptions fell short of one hun- 
dred and fifty thousand dollars, or less than three fourths 
of the required sum. My seven weeks’ hard labor of love 
did not succeed. Keeler hesitated as long as he could with 
courtesy to the Lick trustees, and accepted the position 
only when the time limit had been reached. 

The short time (two and a half years) that he spent as 
the director of the great mountain observatory was replete 
with success. After a year of unremitting labor with the 
Crossley reflector, he gave to the world the most magnifi- 
cent photographs of the nebule ever produced. He wrote 
me: “‘I have just sent an article to the Nachrichten which 
describes what is, I think, the best discovery I have made 
yet, namely, that the majority of the nebulz are spirals, 
and that the spiral form is that which is usually or nor- 
mally assumed by nebule in the process of condensation. 
I have estimated that there are not less than 100,000 
nebule in the sky within the range of the Crossley re- 
flector.” 

Since that letter was written his monographs on the 
subject have been published in the ‘‘ Astrophysical Jour- 
nal,” clearly written, as is characteristic of all his papers, 
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for Keeler wielded a facile pen. His descriptions were 
wonderfully clear and charming, his logic always clean-cut. 

His health, however, did not thrive in the altitude of 
Mount Hamilton under the strenuous night work which 
he chose and pursued with such enthusiasm and success, 
and he left us on August 13, 1900. 

Death makes no conquest of the conqueror, 
For now he lives in fame, though not in life. 

After Keeler’s resignation, which took effect on May 1, 
1898, at the request of the Observatory Committee I con- 
sented to serve as Acting Director until the question of 
the new Observatory was settled. This position I retained 
for eighteen months, when Professor F. L. O. Wadsworth 
was unanimously elected to take the place vacated by 
Keeler. For a short while after Keeler’s resignation I did 
not push the work of raising further subscriptions. It was 
unfortunate for us that some of the subscriptions had been 
given on the basis of Keeler’s staying with us. However, 
when the work was again taken up, hundreds of letters 
and circulars were sent out and I had many personal 
interviews with people interested in the Observatory proj- 
ect, and practically all the money which had been sub- 
scribed in the early months of 1898 was secured, together 
with enough new subscriptions to warrant our going 
ahead. 

Professor Keeler’s original plans were modified and 
made more complete by Professor Wadsworth, who con- 
tributed his time and valuable ideas generously. The 
Observatory Committee gave much assistance and ad- 
vice. The plans were given out for competitive archi- 
tectural designs for the new building, and among the 
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architects who submitted designs, T. E. Billquest was 
chosen. | 

Saturday afternoon, October 20, 1900, was chosen for 
laying the nearest thing to a “corner” stone in a building 
to consist of three round towers surmounted by hemi- 
spherical domes. But it was not for twelve more years 
that the building and equipment were sufficiently ad- 
vanced to warrant their dedication and presentation to 
the University. 

Those twelve years were busy ones for me. In 1901 
some of my “‘outside”’ duties were as Acting Chancellor 
and member of the Board of Trustees of the Western 
University of Pennsylvania, chairman of the Observatory 
Committee, member of the Carnegie Institute, including 
the Carnegie Museum Committee and the Plan and Scope 
Committee for the Carnegie Technical Schools that were 
soon to be built (a position requiring a vast expenditure 
of time and energy), member of the Sanitation Com- 
mittee, member and Councillor of the Academy of Science, 
and a member of various engineering and scientific 
societies and literary clubs both at home and abroad. 
In addition Mrs. Brashear was in poor health, practically 
an invalid, and we had almost more work than we could 
handle at the shops. I was burdened almost beyond en- 
durance and felt that I must throw off some of my extra 
duties, but somehow I always found it easier to assume 
new responsibilities than to discard them when they were 
once taken on. I suspect I should be very unhappy if 
I had nothing but my business to look after. In the press 
of all my work, it became apparent that we did not have 
sufficient funds to complete the Observatory. In 1905, 
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ten days before I was to take Mrs. Brashear to Muskoka 
for the summer in the hope that it might be of benefit to 
her, I was invited to take dinner with my friend Mr. H. C. 
Frick to discuss with him the raising of sufficient funds 
to complete the new Observatory. To make a long story 
short, Mr. Frick said, ‘‘ Brashear, go and find out what it 
will cost to finish the building and equipment and I will 
give you half the amount if you will raise the balance by 
October 15th.” 

It meant a whole summer’s work for ‘‘ Brashear,’”’ but 
there was no backing out. Before I left for Muskoka I 
learned that it would require $65,000 to finish everything 
needed, which meant that I had to raise $32,500 at ‘“‘long 
distance’? — not an easy job. I took up the work as soon 
as we were settled. It would have been easy enough to 
attend to correspondence, but my wife was so poorly all 
that summer that I worked under much stress, though 
she kept good heart and held up bravely when I knew she 
was suffering all the time. 

When we reached home the middle of September I had 
secured about $20,000. In the month that remained I had 
to hustle, but I ‘‘had to get that woodchuck,”’ and get it 
I did, with a few thousands for good measure. 

This was in 1905, but it was not until 1912 that the 
dedication of the building and equipment occurred. The 
Astronomical and Astrophysical Society of America had 
accepted an invitation to hold its August, 1912, meeting 
in Pittsburgh, and it was decided to have the dedicatory 
exercises of the Observatory in the presence of the Society 
on Wednesday afternoon, August 28th. It was with a 
full heart that, as chairman of the Observatory Commit- 
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tee, I made the address presenting the new Allegheny 
Observatory to the Trustees of the University of Pitts- 
burgh, a building dedicated to the cause of pure science 
and to the cause of popular intelligence, in which every 
nook and corner was suited to carrying out some problem 
in the new astronomy of which such vast fields are still 
unexplored. 

Nearly $300,000 was subscribed to build and equip the 
new Observatory. Part of it was given for special purposes. 
A fund was given by the friends of Professor Keeler to erect 
a thirty-inch reflecting telescope to his memory. The 
great refractor under the dome in which the dedicatory 
exercises were held was the gift of the immediate families 
of William Thaw and of William Thaw, Jr. I cannot pass 
on here without mentioning again the interest of these 
two men in the work of Professors Langley and Keeler. 
Other citizens of Pittsburgh were interested in this work 
too, but these two men, one directly interested in the 
work of Langley, the other more especially in that of 
Keeler, were mighty factors in their interest and helpful- 
ness in the old Observatory. The delightful association of 
William Thaw, Jr., with Keeler in his researches and 
epoch-making discoveries in the domain of astrophysics 
was, alas, cut short by the passing away of Mr. Thaw in 
Europe in 1892, just three years after the death of his 
father. The family and friends of Mr. Thaw, father and 
son, helped nobly in bringing the work of building and 
equipping the new Observatory to completion. 

I cannot refrain from referring to the names of Miss 
Jennie and Miss Mathilda Smith, two good women that 
lived on the avenue just beyond the Observatory, who, 
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from the very beginning of the work on the new institu- 
tion, contributed liberally, not only of their means, but 
gave their personal interest to many of the details of 
architecture, ornamentation, and other things. A beauti- 
ful window on the northern side of the building, the 
Riefler precision clock, the beautiful marble finish of the 
main building, and many other such matters were due to 
their interest and generosity. They have both passed 
over to the other side, but their works remain. 

Henry Kirke Porter, a warm personal friend of Keeler’s, 
was responsible for the great solar spectrograph which is 
part of the equipment of the Keeler Memorial. Charles 
Schwab, when I went to see him about getting reason- 
able terms on the construction steel, ended the in- 
terview by giving an order to his secretary to have all - 
the steel for the Observatory building proper charged 
to his personal account. But there are so many names 
on the roll of honor of those who contributed generously 
to the new Observatory that I must not attempt to 
name them all. One more happy story I must tell, 
though. | 

In my early struggles to gain a knowledge of the stars, 
I made a resolution that if ever an opportunity offered or 
I could make such an opportunity, I should have a place 
where all the people who loved the stars could enjoy them; 
and I am delighted to say that through the generosity of 
Mr. and Mrs. Robert C. Hall the new Observatory con- 
tains a beautiful lecture room that is forever free to the 
people, where lectures and illustrations of astronomical 
subjects are given by the staff of the Observatory; and the 

dear old thirteen-inch telescope, by the use of which so 
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many discoveries were made, is also given up to the use 
of the citizens of Pittsburgh, or, for that matter, citizens 
of the world. Thousands upon thousands of visitors have 
taken advantage of this free department, and do you think 
that kind of people will get into riots or fights or anything 
of the sort? I tell you there is nothing that I know of 
that contributes more to the elevating and the ennobling 
of the human and the spiritual in man than to see some- 
thing of God’s beautiful work. 

Mr. Frick set aside a fund for the endowment of this 
department. Night after night the Observatory is open, 
and if it rains visitors do not have to go without a recom- 
pense; for fine lantern slides showing the beauties of the 
heavens have been provided, which are projected upon 
the screen and a little talk or lecture about them is given. 
School children of advanced age are encouraged to study. 
No distinction is made between Catholic or Protestant, 
between Jew or Gentile. 

I think I have failed to mention that in 1905 Dr. Frank 
Schlesinger succeeded Professor Wadsworth as Director 
of the Observatory. I have no hesitancy in saying that 
we have reason to be proud of the contributions to our 
loved science that have gone out from our new institution 
under his most able and efficient direction. 

What gratitude I felt that I had lived to see the auspi- 
cious day when this ‘‘ temple of the skies,”’ so long dreamed 
about, planned, and worked for, should finally be achieved! 
My heart turned to my fellow workmen in the little work- 
shop on the hill who had done so much to make the instru- 
mental equipment a success, especially to my son-in-law 
McDowell who had left no stone unturned that we might 
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have the very best. But the day of fulfillment was 
saddened for me because that kindly and beautiful spirit 
of her who had been my help and inspiration through so 
many of my struggles was no longer with me to share the 
joys of the work we had accomplished together. 


CHAPTER XVI 
LIFE AT MUSKOKA 


Up until the time I was fifty-five, I think I never had a 
decent vacation, one when I could really rest without 
having a boiled shirt handy. In 1896 Ma and I first went 
to Muskoka Lakes, Canada. It was a sad year for us. 
Our boy Harry had returned home from his vacation 
very sick, developed typhoid fever, and after a month’s 
illness passed away. We had a trained nurse, but he 
never wanted Ma out of his sight, and she never left him. 
Weary and worn out with her long watching, she made a 
misstep in going downstairs, and in falling broke the 
‘fibula in four places and smashed her ankle so badly that 
she was crippled for the rest of her life. It was a hard 
task to get her to the Lakes that summer, but I am sure 
_it saved her life. 

After renting a cottage there for three summers, we 
finally concluded to buy one of the small islands for our- 
selves. McDowell was such a power in the workshop that 
I felt a certain degree of freedom about going away for a 
‘month or two at a time. Indeed, I must give him the 
credit for a large part of the success of the firm. He is a 
master in the optical line and stops at nothing that is at 
all possible. 

After we had determined to buy at Muskoka, we had a 
lot of trouble before we got hold of just what we wanted. 
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The Lakes are about thirty miles in extent in their various 
directions, and contain about eight hundred islands. 
Owing to the island boundaries you cannot see more than 
five miles in any direction, and as you sail along new 
vistas open up, and much of the beauty lies in these ever- . 
changing features. 

At last we found our island, Isle Urania. Its sylvan 
and lake attractions make it a veritable paradise without 
the flaming sword. We built a cottage and a boathouse, 
and I don’t know how I should get through the year’s work 
any more without this charming retreat. The air is so 
pure, quite equal to ocean air, as often it comes over the 
Great Lakes to the west of us through twenty miles of 
pines and cedars; and everything is conducive to building 
one up. The waters of Muskoka seem to be a panacea for 
many troubles. There is not a bit of lime in it. It is 
strange that, up until a short time before we started to 
go there, Muskoka was not known as a health-giving 
summer resort, but simply as a great lumber region. 

We feel about our Isle Urania much as the fellow felt 
when he said, ‘‘God might have made a better berry than 
the strawberry, but he didn’t.’”’ There may be a prettier 
place than Muskoka in the world, but in all my travels 
I have never come across it. I have heard of the Italian 
lakes, have seen the Swiss lakes, and many of the lakes 
in our own country — Lake Champlain, Lake George, and 
the Great Lakes — but for wild natural scenery no place 
has yet reached the wonderful charm of Muskoka as an 
ideal summer spot, free, largely free, from the environ= 
ments of conventional city life. To my mind the Hawai- 
ian Islands come nearest to it. It is in the Laurentian 
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geologic region, and the glaciers of probably a million 
years ago or more cut out the basins where the Lakes now 
find a home. It is one of the wonders of Nature that ice 
could have done such mighty work. 

There are several glacier boulders on our island, the 
monster boulder being just back of the veranda. I have 
measured it as carefully as I could, and I find its weight 
to be 180 tons, or 360,000 pounds. There is one boulder 
on the mainland that surely weighs 500 tons. They are all 
of hard granitic schist, with seams of quartzite sometimes 
afoot wide and extending for hundreds of yards. Most 
of them are colored a reddish brown, and I have been 
told by an official of the United States Coast and Ge- 
odetic Survey that the seams all contain gold, but not 
in sufficient quantities to make its removal a paying 
proposition. 

But, alas, we hardly find perfection in anything. Mus- 
koka sometimes suffers from long periods of drought (only 
three or four times in the twenty-odd summers I have 
been going there) which brings with it forest fires of a 
most direful and destructive nature. One summer, just 
two hundred miles north of us, hundreds were driven into 
the Lake to protect themselves from the destroying fires 
that raged around them. Animals, from wild bear and 
deer to the red squirrel, had to seek the Lake for refuge. 
Sometimes the fires were much nearer us. Once we could 
see the flames extending for nearly two miles, and that 
end of the burning brush, as they call it, was not over two 
miles from us. You can imagine how everybody in the 
region was made happy when the rain came at last and 
stifled the flames. 
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In those early days at Muskoka we had a couple of sail- 
boats and three rowboats, one of which I had made espe- 
cially for Mrs. Brashear. She was very fond of being on 
the water, but was rather afraid in a sailboat, and on 
account of her accident it was hard for her to be com- 
fortable in an ordinary rowboat. Early in 1901 I ordered 
a little steam launch, thirty-four feet long, for her especial 
pleasure. It was built under my special directions by the 
Davis Dry Dock Company at Kingston. We had finished 
paying for our cottage — and, by the way, we paid every 
dollar on that cottage with money I earned by lecturing 
and other work outside the little workshop — and had 
decided on a way to pay for the launch. We had a small 
fund we had saved for another trip to Europe, but in Ma’s 
crippled condition we both knew such a trip was out of 
the question, so we thought that by investing this fund in 
an island at Muskoka which was offered to us by an old 
Canadian friend at a low figure, we could dispose of it at 
a profit big enough to pay for the launch. 

Well, I had ordered the launch when, like a stroke of 
lightning, my friend Mr. Henry W. Oliver, who, so far as 
I knew, did not know I was even interested in a launch, 
asked my permission to present us with one for our 
summer house at Muskoka! His offer was made in such 
a generous spirit of human kindness as an appreciation of 
my life-work that I could not but say yes. Here was 
another friend like Mr. Thaw, Mr. Phipps, Mr. Carnegie, 
Mr. Frick, and so many others, come to make my life 
happier, and more, to make happy the dear one who had 
then stood by me for nearly forty years, and who had 
done so much to make my life-work a success. Scientific 
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men owe much to men like these for the beautiful spirit 
they have shown in their very generous gifts, made ‘‘not 
for charity, but as a recognition of a life-work so often 
done without proper monetary compensation.” 

No boat on the Muskoka Lakes was better adapted 
for the pleasure of a family than ours, and few, if any, 
had such graceful lines. Mr. Kuhn’s Lady of the Lake 
might have come near it, but I liked our Alleghenia best. 
Her speed was nine and one-half miles an hour — ten 
miles if forced. Steam could be raised easily in twenty 
minutes, and if in a hurry in fifteen. Her engines were 
compound non-condensing; her length thirty-four feet, 
beam seven feet. In the three summers we used her we 
traveled about twenty-seven hundred miles. 

One day — it was in the summer of 1903 — we made 
a trip to Gravenhurst, returning about three o’clock 
against a very heavy wind and boisterous sea. The 
young man who had been running the engine kept a stick 
or two of wood under the boiler, but as we did not go for 
the mail that evening no steam was raised. We fre- 
quently had incipient fires around the firebox — the 
wood catching when the fire had been going two or three 
hours — so we always looked carefully to see if every- 
thing was all right before we left the boat, and everything 
was apparently all right on this particular day. 

About eleven-forty-five we were awakened by a cry of 
“Fire” from a neighbor who had seen our boat burning 
and who had crossed in his boat to waken us. I hastily 
donned a few clothes, grabbed a chemical fire extinguisher 
I always kept handy, and rushed to the dock. My good 
neighbor had put out the roof-deck fire except around 
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the boiler stack, so I put the fire extinguisher to work in 
the hold and with difficulty succeeded in keeping the boat 
from sinking. The fire had caught under the floor on the 
starboard side and had burned about two by three feet 
of the hull, and set fire to the seats and cushions. The 
machinery was not in any way injured. 

The occurrence was quite a shock to Ma, who had been 
very ill that summer with an incipient paralysis of the 
tongue and other complications which had all but taken 
her life. Her affection for the little craft was almost like 
that for a child. We could not bear the thought of giving 
it up, so we decided to have new planks put in the burned 
place and all the woodwork that was injured replaced. 
We also had a little more steaming capacity put into the 
boiler and had it made safe from fire. 

We should have been able to use the boat comfortably 
for years — indeed, we planned to do so—but Mr. 
Carnegie, when he heard of the accident to the Alleghenia, 
presented us with a new boat similar to the last one, but 
bigger and better, one that traveled more smoothly in 
the rough waters for which Muskoka is famous. This 
boat was designed even more carefully for Ma’s comfort 
and was named for her, Pheebe. It was completed for our 
use for the summer of 1904. How I hoped that my dear 
companion would live to enjoy this little boat as she did 
the other one! It seemed that when I could give her any 
comfort or happiness by word or deed, it came back with 
redoubled energy to me, and her pleasure in the new 
boat was beautiful to see. For a few summers more we 
enjoyed our beloved Muskoka together, and then one 
day on our beautiful Isle of Urania, like the sinking of a 


LIFE AT MUSKOKA 151 


summer sun that sweet spirit left me. It was onSeptember 
23, 1910, just a couple of months after my mother, too, 
had gone over to the Summer Land. 

So many kindly letters of affection and sympathy came 
to me after her dear life had gone out that I found it im- 
possible to acknowledge all of them, as I should like to 
have done, and the thought came to me to send all these 
friends a copy of a poem by my friend Albert Bigelow 
Paine, the friend and biographer of Mark Twain, whom 
I also had the honor to know and love. My dear wife was 
so fond of the poem that I thought nothing I could say 
would be nearer to my thoughts of her. 


FoLtpED HANDS 


Poor, tired hands that toiled so hard for me, 
At rest before me now I see them lying. 

They toiled so hard; and yet we could not see 
That she was dying. 


Poor, tired hands that drudged the livelong day, 
Still busy when the midnight oil was burning; 
Oft toiling on until she saw the gray 
Of day returning. 


If I could sit and hold those tired hands, 

And feel the warm life-blood within them beating, 
And gaze with her across the twilight lands, 

Some whispered words repeating: 


I know to-night that I would love her so, 
And I could tell my love to her so truly, 

That e’en though tired, she would not wish to go 
And leave me here so lonely. 


Poor, tired heart that had so weary grown, 

That death came all unheeded o’er it creeping, 
How sad it is to sit here all alone, 

While she is sleeping. 
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Dear, patient heart that deemed the heavy care 
Of drudging household toil its highest duty; 

That laid aside its precious yearnings there 
Along with beauty. 


Dear heart and hands, so pulseless, still, and cold, 
(How peacefully and dreamlessly she’s sleeping,) 
The spotless shroud of rest about them fold, 
And leave me weeping. 

After the dear one had passed away, by mutual under- 
standing her remains were cremated, and I placed the 
ashes in the urn with my own hands, and laid them away 
in the columbarium under the dome of the new Allegheny 
Observatory to which I had given so many years of my 
life. 

On the marble slab that covers the urn containing the 
ashes I have had engraved these lines taken from an 
anonymous poem I came across in my early life, and ex- 
pressing as I could not do the real, the vital principle of 
our life-work: 

We have loved the stars too fondly 
To be fearful of the night. 

Muskoka became a different place after her dear light 
went out, but long before this there had been new genera- 
tions coming on and the young people in my house added 
new interests in life for me. We continued to spend our 
summers in the “‘ King’s Dominions” and often have our 
good friends with us. The flowers are just as lovely each 
spring as they were the year before, flox, snapdragon, 
petunias, goldenglow, and sweet alyssum; and the fishing 
— but I won’t stop to tell any fish stories here. The early 
days, however, when we ate off a box, slept on the floor, 
washed in a pudding pan, and stirred our tea and coffee 
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with a sliver off a shingle while we were getting things 
opened up and going for the season, still afford me 
moments of vivid memories. It was as near camping as 
anything could be. 

Here I must stop to record the sad story of the burning 
of the Phcebe. I was in California in November, 1913, 
when I received word that Tom Robinson’s boathouse, in 
which the little steamer had been put for the winter, had 
caught fire and in the conflagration which followed the 
Phoebe had been burned. I was all broken up for a while 
about it, but when I came home I was astonished to find 
that the many dear friends who go to Muskoka every 
year and who always called the little steamboat the 
Good Samaritan, had gotten together unknown to me and 
subscribed five thousand dollars to build a new boat and 
boathouse for me. So now, when my friends come to 
Muskoka the new Phcebe meets them oftentimes at 
Gravenhurst to carry them up the lake to our modest 
eottage where city cares are left behind. 

In my summer trips to Canada I frequently give illus- 
trated lectures for the benefit of the Children’s Hospital of 
Toronto, the Ladies’ Aid Societies, Canadian Clubs, and — 
in later years for the benefit of all kinds of war activities. 
I am not a lecturer. That is not my business. But hun- 
dreds and hundreds of times I have told the story of the 
good and beautiful things that have come into my life, 
for, after all, it is sharing the good I have received with 
the ‘‘other fellow” that makes life worth living. Some- 
times I wonder at the problems presented to me in my 
audiences. At our settlement houses in the slums I often 
address crowds of foreigners of a low type, and somehow 
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I seem to have no trouble to get into the hearts of these 
people. It seems a gift God gave me long, long ago. Too 
many forget that there is always some one in such a motley 
crowd that is hungry for a part of the beautiful truth of 
nature, and if in the midst of a busy life I can give it to 
them I am more than repaid for my labor. 

Carlyle says somewhere in ‘‘Sartor Resartus,” ‘That 
there should one man die ignorant who had capacity for 
knowledge, this I call a tragedy.’’ How deep with mean- 
ing these words are! For more than fifty years I have 
done what I could to send out sweetness and light into 
the dark places of our cities. But I sometimes think there 
is a little touch of selfishness back of it, for none of us can 
do a kindly act or say a helpful word but it brings back 
to us a big percentage of interest. 

I shall never forget once when I went out to the State 
prison to talk with the unfortunate inmates about 
Halley’s Comet. I used to go out a couple of times a year 
to talk with them. This time I found in the reception 
room fourteen telescopes (?) they had made with the 
hope of catching a glimpse of the comet through the bars 
of the prison. They had made a paste of the bread given 
them, and, taking strips of newspaper, had made odd- 
looking tubes by pasting strips diagonally, or, better, 
spirally over broom handles, and then had in some manner 
secured long-focus spectacle lenses to put in each end of 
the tube. They were practically worthless, but they 
showed a real desire in some of the prisoners to see some 
of God’s handiwork. 

I never think of this without remembering a saying 
I heard many years ago: ‘‘Show me the best man in the 
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world and I will show you some little desert spot in his 
nature. Show me the worst man in the world and I will 
find some little green oasis there.”’ 

I had, of course, a little telescope to use at Muskoka. 
It was mounted on a tripod on the porch of the cottage, 
and people used to come in their boats on fine nights to 
get a peep at whatever could be seen. Lovelier nights 
never came than some I can remember on Urania with the 
moon and the monarch Jupiter throwing their beautiful 
light over the Lake. The nights at times were clear as a 
bell, perfect for observation as we would catch the thin 
crescent of the new moon just as it was ready to go behind 
a tree and then behind the hill. Sometimes I would show 
my little audience the motion of the earth on its axis by 
a few minutes’ watching without the aid of the telescope. 
But the greatest pleasure I had in sky-gazing there was in 
watching the Aurora Borealis which gave a more beautiful 
spectacle at Muskoka than it gave at any other place in 
the world that I ever saw. I can remember that some 
nights after I had gone to bed I could not stand it and 
would drag some bedclothes out on the veranda and lie 
watching the wonderful lights for hours. What a blessing 
it is that wherever we are the beauty of God’s universe is 
ever with us! 


CHAPTER XVII 
EDUCATIONAL ACTIVITIES 


In 1900, Dr. W. J. Holland was elected Director of the 
Carnegie Museum and tendered his resignation as Chan- 
cellor of the Western University of Pennsylvania. A 
committee, consisting of Dr. John C. White, A. W. Mellon, 
William McConway, Judge J. H. Reed, W. J. Sawyer, and 
myself, was appointed to find and present nominations 
for a new chancellor. 

In the course of the next year I absolutely refused three 
times to accept the position of Acting Chancellor to serve 
until we could find just the right man for the position. 

The faculty and alumni of the University almost got 
down on their knees to ask me to help them over the 
‘slough of despond”’ they were in, and the boys who 
were in school — well, they gave me a great ovation when 
in May, 1901, I first went over to the University after I 
had expressed a willingness to see what I could do for 
them. 

From the beginning I urged upon the Trustees the 
paramount importance of finding the right man, an ad- 
ministrator and a scholar, to devote all his time and 
energy to the building-up of the great university. At 
_ the end of three years that man had not been found, but 
I found my health breaking down under the strain of the 
many duties I had assumed, and, as a relief from some of 
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my burdens, I resigned from the Acting Chancellorship. 
I think in those three years of ‘‘working together’’ we 
had a good measure of success, and when I left, the Uni- 
versity was in a prosperous condition. 

In severing my connection as Acting Giancelion I re- 
tained my membership on the Board of Trustees. I could 
not think of entirely withdrawing from my associations 
with the University with which I had been more or less 
intimately connected for more than twenty-five years, as 
long as I could be of any slight use in furthering her 
interests. 

This period of work overlapped the beginning of my 
work for the Carnegie Institute of Technology. Up to 
this time Mr. Carnegie had done great things for England 
and Scotland as well as for America. He certainly had 
been a ‘‘record-breaker’’ in the way of giving money for 
libraries and educational institutions. He had given me 
twenty thousand dollars for the new Allegheny Observa- 
tory which was well on its way. But the big project he 
had in his mind at this time was the creation of a Technical 
School where it would be possible for any worthy youth 
to obtain an education to fit him for his life’s work. On 
November 15, 1900, he wrote the following enthusiastic 
letter to the Mayor of Pittsburgh: 


I learn with deep interest that the Central Board of Educa- 
tion has asked the City of Pittsburgh for $100,000 to begin a 
technical school, no doubt to obtain for the bright youth of the 
high school the essential advantages which technical education 
in our day affords. 

For many years I have nursed the pleasant thought that I 
might be the fortunate giver of a Technical Institute to our 
city fashioned upon the best models, for I know of no institu- 
tion which Pittsburgh, as an industrial center, so much needs. 
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I postponed moving in the matter because I wished the Car- 
negie Institute (whose first building was originally intended to 
unite under its roof the Academy of Science and Art and other 
scientific and technical societies, as well as the central library) 
to be fairly launched upon its new development before drawing 
the attention of Pittsburgh to the Technical Institute. The 
action of the Education Board, however, impels me to step 
forward now and ask that I may be allowed to do what I have 
long wished to do for Pittsburgh. 

I have given much attention to technical schools both in the 
United States and Great Britain during the past few years. The 
work now being done by the Technical Institutes in Boston and 
Worcester, the Drexel Institute in Philadelphia, the Pratt In- 
stitute in Brooklyn, and the Armour Institute in Chicago, is 
most encouraging. ... 

It is really astonishing how many of the world’s foremost men 
have begun as manual laborers. The greatest of all, Shake- 
speare, was a woolcarder; Burns, a plowman; Columbus, a 
sailor; Hannibal, a blacksmith; Lincoln, a rail-splitter; Grant, 
atanner. I know of no better foundation from which to ascend 
than manual labor in youth. 

We have two notable examples of this in our own community, 
whose fame is world-wide. George Westinghouse was a me- 
chanic; Professor Brashear a millwright. 

I believe that a first-class technical school, probably as large 
as that of Worcester, would develop latent talent around us to 
such an extent as to surprise the most sanguine. 

If the City of Pittsburgh will furnish a site, which I hope will 
be of ample size for future extensions, I shall be delighted to 
provide the money for such a school, taking care to provide 
room for additions to the buildings, to meet the certain growth 
of Pittsburgh. 

I would endow it with $1,000,000 in five-per-cent gold bonds, 
yielding a revenue of $50,000 per year. 

The rare ability with which the Trustees of the Carnegie 
Institute have managed it, and the results which have so sur- 
prised and gratified me, naturally lead me to beg these gentle- 
men to take charge of the Technical Institute and its en- 
dowment. 
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The City Councils of Pittsburgh accepted this generous 
offer and proceeded to secure a site for the Technical 
School in accordance with the conditions of the gift. 

In the mean time a Committee of Carnegie Institute 
was appointed. There were but three of us — William 
McConway, Charles M. Schwab, and myself. The task 
was a big one, but we were all deeply interested in it, 
though it took a great deal of time to do the work that 
had to be done. I personally spent many weeks, even 
months, in the development of the great scheme for the 
school and I know the other members of the Committee 
did the same. The selection of a site proved a difficult 
matter. It seemed to me that we needed plenty of room 
to spread. I had visited more than a dozen technical 
schools in this country and abroad, and every one of 
them was crying for more room — some were even build-. 
ing additions which shut out the light from other build-. 
ings so that artificial light had to be used constantly. We 
finally secured the site on which the school is now located. 

The first report of our Committee Mr. Carnegie con- 
sidered too ambitious. A much more modest scheme was 
proposed, and this became the basis for the Carnegie 
Institute of Technology. On the first advisory committee 
were some very good men, among them Dr. Robert H. 
Thurston, of Cornell University, who submitted the first 
report in which some of the recommendations were con- 
sidered too advanced at the time, but which were sub- 
sequently adopted with Mr. Carnegie’s full approval. 

Among other things Professor Thurston advised not 
less than thirty square feet per student in classrooms; in 
drawing rooms about one hundred, and in laboratories 
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from one hundred and fifty to five hundred feet according 
to the character of the work to be done and magnitude of 
the space required for machinery and apparatus. 


Is it practicable [Professor Thurston asked] to carry into 
effect that ambition of every technical educator, so admirably 
pictured by Scott Russell’s ‘The Technical University,” on the 
lines of which Ezra Cornell would have approved, where every 
man could secure instruction in any study in such departments 
as are capable of being utilized practicably in the sequel of life? 
It is obvious that could such an institution be founded, and 
thus the whole example be furnished in full perfection and a 
standard thus provided by which to measure, the establishment 
of this complete and perfect model would, very probably, ad- 
vance the cause of useful education of the people for the life 
and work of the people for many years. It is possible that the 
opportunity is here and now presented, and that, lost, it may 
not recur again. ... 


As to the higher departments of the new school, Pro- 
fessor Thurston expressed himself most charmingly in the 
language of John Russell on the occasion of the latter’s 
visit to a German technical university: 


A technical university abroad was to me a surprise, a pro- 
found lesson, a delight. It was a dream of my youth suddenly 
embodied in living substance, and, unlike other realized dreams, 
the reality exceeded the fiction. It was one of my early dreams 
that highly educated men should engage in teaching skilled 
workmen the profound philosophical principles which underlie 
all material work, and I hoped so to make their work their 
pleasure, excellence their ultimate aim, and truth of execution 
and perfection of finish their highest ambition. 

Every division of the institution, from lowest to highest and 
first to last, should be so planned as to work in concert with the 
public schools of similar grade as far as practicable. . . . The 
technical school would be able, in some cases probably, to pro- 
mote the initiation of special instruction in manual training 
and in the kindergarten forms of technical work in the public 
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schools. Every possible means of allying the technical and the 
common school work should be availed of, and the cardinal 
principle should be constantly proclaimed and enforced. The 
purpose of the whole movement is to advance the best interests 
of the people of Pittsburgh and its vicinity. It should be dis- 
tinctly understood that it is desired to make use ofall possible 
ways to that end and to codperate with every other educational 
movement. 


My duties for the school were somewhat lightened after 
we had our Director. I told Mr. Carnegie that if I were 
a good Presbyterian I would say the Lord made and 
saved Arthur Hamerschlag for this great work. He cer- 
tainly proved himself to be a marvelous hustler. 

We broke ground for the first building on the 3d of 
August, 1905. On October 21st we had about four hun- 
dred students, if I remember rightly, and before the winter 
was over we had more than seven hundred. Additional 
buildings were completed, and then we built a large de- 
partment for the women’s school. But the growth of this 
marvelous institution is too well known to need recording 
here. Mr. Carnegie multiplied his original gift time after 
time, and his conception of the ultimate scope of the 
school, which was necessarily rather limited and indefinite 
at first, grew rapidly until the Institute took the marvelous 
place among technical schools that it now occupies. 


One day in July, 1909, while I was in Muskoka trying 
to nurse Ma back to health, I received an unexpected 
letter from F. W. McElroy, Mr. Frick’s personal repre- 
sentative in Pittsburgh, stating that Mr. Frick wanted to 
see me at his summer home at Pride’s Crossing, Massa- 
chusetts, on the 28th. On account of Ma’s illness, I could 
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not fulfill his request until early in August. I reached 
Pride’s Crossing on August 4th, and had a most hospitable 
reception. The room Mr. Frick’s daughter Helen took 
me to was almost as big as the whole lower floor of our 
Muskoka cottage. The walls were covered with silk 
damask. The beds were of mahogany and finest down. 
A window opened right on the sea. Below me I could 
hear the roar of the waves and voices of young people 
playing croquet. The place was practically cut out of the 
solid rock. 

The matter which Mr. Frick wanted to see me about 
at that time is now well known. Briefly, he made me 
custodian of a fund of a quarter of a million dollars the 
interest of which is for the betterment of our grade schools 
in Pittsburgh, with especial reference to assisting teachers 
to improve their methods of teaching. Mr. Frick wished 
that the name of the donor of the fund remain unknown, 
and it was so for seven years. With his help and consent 
I appointed a committee of enthusiastic men to assist in 
this important work, but I remained the spokesman of 
the unannounced donor. The Educational Fund Com- 
mission contained two judges, two experienced members 
of local boards of education (now the Board of Public 
Education of Pittsburgh), and two manufacturing en- 
gineers interested in educational work. At the first meet- 
ing of the Commission, October 2, 1909, I was elected 
President. We all entered upon our duties with enthu- 
siasm and a deep sense of responsibility which had de- 
volved upon us in such an unexpected and unusual 
manner. 

We recognized that the purely intellectual work of our 
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schools was well taken care of, but we wanted to find the 
teacher who had high aims in civic, social health, and 
manual training lines, those who can and do instill high 
moral principles as well as have the ability to teach the 
individual student to think for himself. 

I want to quote my friend, Judge Joseph Buffington, 
one of the original members of the Commission, about 
the work of the Commission. In announcing the donor 
and his deed of trust of May 17, 1916, when the annual 
summer scholarships to the public-school teachers were 
distributed, he said: 


The desire of the donor to now make the fund permanent 
has necessitated the disclosure of his identity; and at a recent 
conference with him at which he made the fund of $250,000 
permanent, and added an annual income of $12,500 for a term 
of five years, the donor has at our urgent request permitted us 
to lift the veil of modest retirement which has hitherto char- 
acterized this splendid anonymous gift. 

There have been, of course, instances here and there of small 
gifts to the public schools, but this gift is, historically speaking, 
I believe, the first and only instance of an endowment by an 
individual, on a large scale, of an American public-school 
system. 

In starting out on this new field the Commission sought the 
views of the best educators over the country, but after they 
had been heard from, the Commission finally, as in most cases 
of responsibility, had to evolve its own plan. In substance that 
plan was to create, stimulate, and develop the ambition, field, 
and vision of the two thousand teachers who were moulding 
the eighty thousand school children of the city. They deter- 
mined that in the public school the individual teacher was, in 
the final analysis, the power behind the gun; and if that teacher 
could be led from the sphere of humdrum routine into an atmos- 
phere of progressive self-improvement, that the child, the 
schools, and the community would be benefited. 

With that specific end in view — the energizing, vitalizing, 
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and inspiring the individual teacher — the Commission turned 
to the summer schools of pedagogy which were being established 
in different parts of the country. These schools were beginning 
to draw to their sessions the most ambitious and progressive 
teachers, and the Commission determined as an experiment to 
select about seventy Pittsburgh teachers and send them to 
these schools with the distinct idea of coupling vocational and 
vacational work, and enable these teachers to bring back to 
Pittsburgh the best ideas they could from the best teachers 
from other American cities who attended these summer schools. 

It will thus be seen that the basic feature of the Commission 
was teaching the child by teaching the teacher, and in doing 
that to get the best ideas of the best school work of other cities 
and bring that best to the schools of Pittsburgh... . 

The keynote had been struck, the problem solved. Hence- 
forth it was a mere question of going ahead on the lines mapped. 
By the time three years had passed, the teachers grasped the 
idea of the need of mobilizing the forces and powers which had 
been called into being in their summer studies, and the result 
was the formation of the Phoebe Brashear Club, a tribute to the 
memory of a good woman who had made much of the life-work 
of the administrator of this fund possible. 

This great club has now, 1917, grown into some seven hun- 
dred members.! It is the Tenth Legion of the educational 
forces of Pittsburgh. It is the dynamic force that inspires the 
whole teaching force of the city and reaches the home of every 
school child. That great club is divided into some eight different 
divisions. . . . It has reached out into the night schools for 
foreigners; it has put enthusiasm, sympathy, and energy into 
our general night schools where thousands of ambitious people 
who work by day, study by night. It has reached out into 
settlement work. 

Did time allow, much might be said of the many ways in 
which the great, silent, purposeful usefulness of this fund is 
now working as a vitalizing leaven in the school system of our 
city. Dr. William M. Davidson, the efficient head of our schools, 
tells me that after an experience in the different great school 


1 The eligible beneficiaries of summer scholarships were over fifteen 
hundred in 1922. 
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systems which he served before we were fortunate enough to 
secure him for Pittsburgh, this educational fund was the 
strongest and most helpful influence in the practical workings 
of the school that he found when he came to our city. 

He has also stated that in no other place where he had served, 
had the teaching force aided him in his work as in Pittsburgh. 


After long years of educational work, I am convinced 
that there is no greater field for building up the cardinal 
principles of our great Republic than the public-school 
education of our boys and girls, the future hopes of our 
loved country. Not for a moment do I wish to depreciate 
the value of the higher institutions of learning, but, when 
we remember that the number of students in these higher 
departments of learning are but a small percentage of the 
teachers and students in our public schools, the relative 
values of the two can at once be seen. 

Associated with the problem of the education of the 
‘rank and file’ of our nation, which in my humble 
opinion can only be solved in the public schools of our 
country, is the problem of caring for the children of 
foreign-born parents. Call it Americanization or what 
you please, it is the problem of building them up into ideal 
American citizens, instilling into their young minds high 
principles while giving them the fundamentals of an 
education. This work we are doing in Pittsburgh with 
splendid results. We have literally thousands of letters 
from teachers and students attesting their deep apprecia- 
tion of the help that has been given them, and some of the 
finest tributes that have been given come from the various 
industries employing foreign labor, substantially recog- 
nizing the value of our teachers’ work among the wives 
and children of their foreign workmen. 
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I feel free to say that the splendid gift of Henry Clay 
Frick for the betterment of the public schools of Pitts- 
burgh has done more good, more effective work than any 
endowment ever given for education, be it in college, uni- 
versity, or public schools. Let us take better care of our 
teachers, pay them a living wage, and, my word for it, 
the day will come, and that right soon, for it is partly 
here already, when our own and the alien will know the 
true meaning of liberty, equality, fraternity, love of 
country, a love that abideth forever. 


CHAPTER XVIII 
THIRD TRIP ABROAD 


My third and last trip to Europe was recommended by 
the Trustees of the University of Pittsburgh. Saint An- 
drews University of Scotland was to celebrate its five- 
hundredth anniversary in 1911 and I was requested by 
the Trustees to go as a delegate of our University. At 
first I could not see my way clear. My wife had always 
been my traveling companion, and now that she was gone 
I was loath to go by myself. But Mr. Carnegie, who had 
been Lord Rector of Saint Andrews the previous term, 
had said at one of the meetings of the Board of Trustees 
of the Carnegie Institute that he and Mrs. Carnegie 
would gladly welcome any of its members should they 
visit Skibo at that time, and also pay their expenses. 

I concluded it would be a good thing to go for several 
reasons: first, I should have a chance to meet educators 
at the great convention from all over the world; second, I » 
should have a chance to visit Skibo; third, I should have 
the opportunity to make at least a brief visit to friends in 
Great Britain and France. I should also have an oppor- 
tunity to run over to Germany for a brief visit. This would 
give me an opportunity to visit various schools and to 
come in contact with European educational methods 
which would prove of advantage to my work as President 
of the Henry C. Frick Educational Commission, and Mr. 
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Frick gave me a generous gift of money to be used for 
that purpose after the Saint Andrews celebration was 
over. 

I secured passage on the Kaiser Wilhelm II, and left 
home on September 5, 1911. Our ship landed us at 
Plymouth where I took the special train and went up to 
London. I did not stay in London any time, but started 
the same night for Edinburgh. I remember I had break- 
fast brought to my sleeping apartment the next morning, 
a practice on the English trains that was certainly a sur- 
prise, and very enjoyable. Arriving at Edinburgh, I im- 
mediately took train for Saint Andrews, the home of golf 
and golf links as well as of the old University. 

It was impossible to assign all of the many hundreds of 
delegates from all over the world to quarters in the city, 
and I was taken care of by Sir Thomas and Lady Ger- 
trude Cochran at Crawford Priory, Springfield, Fifeshire, 
about fourteen miles from Saint Andrews. | 

The authorities had erected a temporary building that 
would hold possibly ten thousand people and it was filled 
to capacity at some of the meetings. Visitors from Scot- 
land, indeed, from all parts of Great Britain, alumni, old 
and young, were there in great numbers; and the dele- 
gates, as I have already stated, by the hundreds. All 
delegates were gowned @ la mode of their own college or 
university; some of the delegates from India in the most 
somber hues; some with paraphernalia that, had they by 
accident been thrown into the water, would have sunk 
them to the bottom. To my mind the most beautiful 
garb of all was that of the French delegates who were 
attired in dress suits with a wide silk scarf thrown over 
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the shoulders, reaching across the breast and fastened in 
a bow at the side. 

The Lord Rector’s address was one of the most notable 
I have ever heard. The whole audience listened with the 
most profound interest and silence, which was broken 
once by the hissing of a class of the alumni who did not 
happen to like the remarks of the speaker. They were 
almost instantly quieted by their fellow alumni and other 
classes. After the address was over, the delegates were 
called to the stage and presented to the audience. Here 
was an opportunity to see a number of my friends, who 
were delegates from America and whom I should not have 
known were there except for an occasion like this. Among 
them were Dr. Smith, Provost of the University of Penn- 
sylvania, and Dr. Peterson, of McGill University, who 
had at one time been connected with Saint Andrews. I 
also met Mr. and Mrs. Carnegie who left for Skibo before 
the close of the meeting, but not before they had made 
arrangements for me to come to visit them. They ad- 
vised me to stop over at Inverness for a night and leave 
the next day for Bonar Bridge, the station nearest 
Skibo, where they would meet me and take me to their 
home. ) 
One of the last days of the Saint Andrews celebration 
was devoted to a meeting in Dundee where a branch of 
the University had been established. The meeting was 
very interesting, but after luncheon I decided to leave 
and visit Broughty Ferry, not very far distant, the home 
of Dr. Thomas Dick, author of Dick’s ‘“‘Works,’”’ which 
my grandfather had owned and given to me in my boy- 
hood. What reverent joy was mine that afternoon as I 
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paid homage to the memory of the dear man who had 
done so much to rouse my interest in the science of astron- 
omy in my early youth! 

I left Crawford Priory with many pleasant memories. 
of the dear people there, and took a train to Inverness 
where I arrived late in the evening. I had little oppor- 
tunity to see the city that night, but I was up early the 
next morning and tramped to some of the most interest- 
ing spots before taking my train for Bonar Bridge. In 
the train were several persons who seemed to be well ac- 
quainted with one another; of course, I knew none of 
them. When we reached Bonar Bridge Station there was 
an omnibus and an automobile waiting for us, and when 
we reached the castle, Mr. and Mrs. Carnegie met us at 
the entrance. I was very much surprised to find that 
among my fellow passengers were David Lloyd George 
and his associate, the Master of Elybanks, who was 
called the ‘“‘whip” of the Liberal Party. The editor of 
the London ‘‘Spectator’” and his wife and daughter were 
also among the guests who came with us. We reached 
the Castle a short time before lunch. That lunch was a 
memorable one for me because of the privilege of meeting 
so many eminent people. I learned a little later that the 
reason for the visit of Lloyd George, the Master of Ely- 
banks, and the editor of the London ‘‘Spectator”’ was to 
be with Mr. Carnegie to receive the news of the results 
of the election in Canada, as one of the main objects of 
the Liberal Party of Canada was to try to win out for 
reciprocity. Unfortunately for our host and his friends, 
the results were against their wishes, and it was not diffi- 

cult to understand their disappointment. The spirit of 


THIRD TRIP ABROAD 171 


brotherhood is now between us, however, as no mere 
election could ever have made it. 

The first afternoon at Skibo was spent taking walks 
through the beautiful gardens and grounds surrounding 
the Castle. In the course of the afternoon Mr. Carnegie 
asked me if I would give them a talk on astronomy that 
evening. Mrs. Carnegie had some beautiful transparen- 
cies, copies of photographs taken by the sixty-inch tele- 
scope at Mount Wilson, so arranged that they could be 
illuminated from the rear. An examination of the pictures 
at once told me they were all familiar objects in the 
heavens. That evening and the next two evenings I had 
the pleasure of giving a talk on my hobby in one of the 
lovely rooms at Skibo with an audience composed of such 
people as I have already noted, and the family and friends 
who gathered each evening. For a year afterward I would 
occasionally receive a copy of the ‘‘ Druid,” a paper de- 
voted to the interests of the Welsh people in America, in 
which there would be an account of a lecture by Lloyd 
George, possibly for the benefit of some Baptist institu- 
tion, in which he would mention matters of which he had 
heard me speak at those evening meetings at Skibo. 
Since then this splendid man has done memorable work 
during and after the war, but mention of his name brings 
first to my mind the kindly friendship he gave me while 
we were at Skibo together. 

During my visit I went with Mr. and Mrs. Carnegie 
to the public school in which they took great interest, 
Mrs. Carnegie awarding a number of prizes at the time. 
Another interesting incident was a trip that Mr. Carnegie, 
George Lauder, and I made on the good steamer Sea 
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Breeze. After passing a nest of English battleships we 
sat down to a little lunch, and then Mr. Lauder and Mr. 
Carnegie fixed themselves comfortably under the canvas 
and went to sleep; so I was the sole passenger awake. I 
soon made acquaintance with the captain who proved a 
communicative soul. We sailed past the old castle which 
was at one time used for the storing of wines smuggled 
from France; but the most interesting place of all that 
we passed on that pleasant trip was the cliffs of red sand- 
stone made memorable by Hugh Miller in his geological 
studies. At one place we passed a cave where the captain 
told me Miller was once studying inside when the tide 
rose so high he could not get out again until the tide re- 
ceded. We went as far as a bay where we found more 
British greyhounds before returning home. 

On Sunday Mr. and Mrs. Carnegie and their daughter 
Margaret made a tour of the workmen’s homes distribut- 
ing presents among the children. On Sunday evening 
there was a song service in the big hallway of the Castle, 
Mrs. Carnegie presiding at the organ. The workmen, 
their wives and families, were invited, and I heard some 
very good music sung by these people. Every morning 
the guests and the family were awakened at seven-thirty 
by the music of the bagpipes, as the piper walked around 
the Castle; and so far as I can remember, every morning 
except one the tune was the same. I confess that I have 
never yet learned to have a very great affection for the 
music of bagpipes. I think this is almost entirely due to 
the fact that the bass parts, which I believe are called 
drones, are not in harmony with the melody. However, 
the enthusiasm of the piper usually makes up for a large 
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part of this deficiency. In the evening the piper led the 
procession to dinner, marched entirely around the table, 
and then walked off to the side of the room until the 
guests were all seated, when he retired. 

My stay at Skibo was certainly one of great pleasure. 
The heather on the mountain-side was too far gone to be 
seen in its greatest beauty; nevertheless, the tint was still 
there, and I could imagine what the mountain had looked 
like at its best. Upon leaving Skibo I stopped at Dun- 
fermline at Mr. Carnegie’s request to study the technical 
schools there, with particular reference to the linen in- 
dustries. He gave me a letter of introduction to the head 
of the various institutions there, and I was shown every 
courtesy and learned a lot of things of interest In my own 
educational work. From there I went direct to the Girls’ 
Agricultural School at Studley Castle, presided over by 
Dr. Lillias Hamilton whom I had met while at Crawford 
Priory. 

I have never seen a more devoted set of teachers and 
students in the particular studies applicable to agricul- 
ture than I found at this wonderful school. I understand 
it was started by Lady Warwick; and as it became too 
big an undertaking for her, Dr. Lillias Hamilton took 
charge of it on her return from South Africa. The young 
women of this college would take their lessons in the 
morning and then go into the fields, gardens, and con- 
servatories; and although a large percentage of them 
were daughters of well-to-do lawyers, merchants, ministers, 
etc., they were fitting themselves for vocations which 
would be profitable and pleasant as well. Their work in 
the conservatories particularly interested me. Such 
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grapes I had never seen; and in quite a large number of 
houses they were raised under glass. I was told that no 
less than three crops were raised each year, all of which 
found a ready market in London and other places, except 
what was used in the institution itself. I saw those young 
women by the score in calico dresses and aprons kneeling 
down and plucking the weeds out of the beds, and though 
it was a rainy day, they were working away, minding it as 
little as old farmers. 

I was shown a model dairy, operated by the faculty 
and students, the like of which I have never seen in any 
of my travels. I would like to say more about this model 
institution. There is a need of just such an institution as 
this in our own country; indeed, in all countries. 

While in Leeds I had an opportunity to study the 
woolen industries, with particular reference to the tech- 
nical schools connected with them. Here I found that 
the young men and women were educated in every branch 
of the industry. They were taught not only to make 
drawings of the intricate patterns and figures woven into 
the woolen goods, but also to make the cards for the Jac- 
quard looms — probably the most wonderful invention 
in the woolen and linen industries; for here the figures 
and designs are worked in the cards that regulate the 
shuttles in the looms, to do what might well be illustrated 
by the perforated rolls of the piano-player. In my later 
visit to China and Japan I noticed that all the designs 
and figures worked in the silks of these two great silk- 
producing countries were produced by the laborious hand- 
shifting of the shuttles. 

I had a delightful visit with a number of friends in 
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London, among them Sir James and Lady Dewar, and 
Mr. Maw. I ran up to Cambridge to pay a brief visit to 
Mr. and Mrs. Newall, and Sir Robert and Lady Ball. 
While in London I called at the home of Madeline Pitt- 
Taylor and her father and mother. I had made what 
proved to be a lasting friendship with Madeline Pitt- 
Taylor and her aunt, Louise Pitt-Taylor, during the time 
of their visit as special guests of Pittsburgh during our 
Sesqui-Centennial Celebration. Madeline had been a 
visitor to our Observatory and had taken great interest 
in our work, and we had since then kept up a corre- 
spondence. I was received very kindly by them at tea 
one afternoon, and was invited to dine with them the 
next evening. That morning I found I had taken a 
severe cold, called by the British people ‘‘influenza”’; and 
by afternoon I became so ill that I had to go to bed. I 
sent word that it would be impossible for me to come to 
them, and the next morning Madeline and her father 
were at the hotel early to look after my comfort. For- 
tunately there was a good doctor from some place in the 
-southland who was there to study the disease of pellagra. 
I remember that the next night I was so ill that I asked 
the room-maid to bring me a card on which I wrote the 
address of Mr. Carnegie and Sir James Dewar, so that 
they could be communicated with if anything happened 
tome. However, in a few days I began to feel like myself, 
and made a few calls before I left for France. 

I reached Paris in time for an interesting affair which 
I shall always remember with pleasure. Baron Destour- 
nelles de Constant, who had been in this country study- 
ing American problems and had given a beautiful talk 
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at Carnegie Institute, learned that I was coming to 
Paris and sent me an invitation to the wedding of his 
son, which awaited me at the Hétel de Lille et d’Albion. 
The wedding was to take place in a church the afternoon 
following my arrival in Paris. I asked an English lady 
who was stopping at the hotel and who seemed to be ac- 
quainted with French customs how I should dress for the 
occasion. She informed me that I should go in a full- 
dress suit, as Destournelles was not only a Baron but a 
Senator. I, therefore, put on my best, went to the church 
with my invitation, and when the gendarme asked me 
for my card and saw that it was a special invitation from 
the Baron, I was taken to one of the best seats in the 
church. Strange to say, all the gentlemen had come in 
their afternoon attire, just as if they had come from their 
places of business, and I found later on that I was the 
only one who wore a dress-suit. I felt out of place, but 
nevertheless did the honors the best I could. There were 
two short sermons before the ceremony, and some beau- 
tiful music. The ceremony was simple and very beauti- 
ful. After it was over, the audience followed the bride 
and groom, the attendants and the family, into the 
minister’s study. I lingered until the last, and, giving 
my name to the gentleman who was introducing along 
the line, I shook hands and congratulated the bridal 
party. Just as I reached the end of the line, there was 
my dear friend the Baron. He gave me a most cordial 
greeting, took me back to the other end of the line again 
and introduced me as his friend from America, to the 
bride, the groom, his wife, and the relatives in attendance. 
He then instructed his secretary to place me in a carriage 
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with some of the members of the family. I went to the 
house with them and had a delightful tea, being intro- 
duced to many persons who were friends of the Baron 
and his family. | 

From Paris I went to Belgium, where I had a conference 
with the Director of the Observatory located at Uccle, 
just a few miles from Brussels. We had constructed an 
astronomical photographic camera for this Observatory, 
and the Director wanted some changes made in it. From 
Brussels I went direct to Munich. My purpose was to 
study the technical schools of that city with a thorough- 
ness for which I had had no opportunity in Great Britain 
and France. Dr. Kirschensteiner had visited America 
and had given some illustrated lectures on the technical 
schools of Munich. I went to New York to listen to one 
of these lectures and was so much impressed with it that 
I told Mr. Frick that I would lke to visit Munich to 
study their technical schools, particularly their compul- 
sory trade schools. 

Of course I went to see Dr. Kirschensteiner first, and 
he gave me a letter of introduction to several principals 
whom I visited from day to day. I saw many things that 
I thought could well be introduced into the schools of 
America; but there were some things that did not impress 
me as of value. The general idea was to take all young 
men up to eighteen years of age from their places of em- 
ployment to study ten hours in the technical schools, one 
day every week. I visited compulsory schools where they 
taught many vocations, some with the aid of rather crude 
apparatus, which, they explained, was because many of 
the young men would have to go into the country later 
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on and work with the tools and apparatus which were 
there available. For instance, in a blacksmith shop I 
found boys working the bellows to heat the fire for the 
smith, although they had a fan for the purpose in the 
shop, for many of them would go to shops where only 
man-power would be available. 

After my visit to the schools for young men, I went to 
Dr. Kirschensteiner to ask for a card of admission to the 
school for young women, and I was surprised to learn 
that they had no free vocational schools for young 
women. But he gave me a letter to Baroness von Horn, 
who had a fine private school that the city helped by a 
small donation each year. 

My friend Charlie Leisser went with me on my first 
visit to Baroness von Horn’s school. I found her a most 
interesting lady, deeply imbued with the spirit of educat- 
ing the young working-women of Munich. I was taken 
by her to the top floor of the building — no elevator to 
carry me there — where I found a typical laundry. I 
thought it rather queer to have a laundry on the top floor, 
but she gave very excellent reasons for placing it there, 
among them that the vapor of the drying clothes would 
not have to pass up through the rooms below. As there 
was to be a lecture in German to some young women who 
were studying household economy (which Booker Wash- 
ington told me was called ‘‘cooking”’ at Tuskegee), I 
went with the Baroness to the basement and listened to a 
description of how to cook a kidney. Although the lecture 
was in German I could understand it fairly well, and as 
the lecturer talked, a servant brought models of various 
kinds of fungi — among them, of course, the edible mush- 
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room — such as are used for garnishing a dish of kidneys. 
I thoroughly enjoyed listening to the queries of the stu- 
dents, showing their interest in the various steps of mak- 
ing this dish palatable and nutritious. Later on, during 
my second visit, I was informed by Baroness von Horn 
that the city gave her only four hundred marks to help 
her in her work; but each day from one hundred and fifty 
to two hundred lunches were sold to clerks, storekeepers, 
and others in the vicinity of the school, which helped 
them to bear the expenses. 

After my stay in Munich I started north for Jena where 
the firm of Schott and Company had made the optical 
disks for the thirty-inch telescope for the Allegheny Ob- 
servatory. They had delivered the crown, and the flint 
was ready for delivery in case it satisfied me. Everything 
had been arranged for my study of the glass, and I had 
the pleasure of examining what proved to be, in all likeli- 
hood, one of the best pieces of flint glass that had ever 
been made for a large telescope objective. 

Contrary to my expectations I was taken through the 
factories of the Schott and Company establishment. 
They had started on a very small scale ten years before 
my visit, and Dr. Schott informed me that their output 
was about one hundred kilograms of optical glass the 
first year. The year I was there they expected to produce 
not less than one hundred and twenty thousand kilograms. 

The two disks for the thirty-inch refractor of the Alle- 
gheny Observatory, the curves of which were calculated 
by Dr. Hastings, and ground, polished, and figured by 
Mr. McDowell, have made one of the most efficient in- 
struments in the world, not alone on account of its accu- 
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rate figuring, but on account of the great transparency of 
the glass made by this firm. Later on, they made for us 
the twenty-inch disk for the objective of the Oakland 
(California) Observatory, which, after being tested by 
Dr. Aitken of the Lick Observatory, has satisfied the 
most exact requirements of a glass of that size. During 
my stay in Jena I took many walks up the hillside, where 
I could look over the red-tile roofs that were characteristic 
of that city. 

After a short visit with some relatives near Hanover, 
I left for Bremen, where I at once took passage for the 
land I loved best of all. I believe it is the custom of all 
passenger steamships to have a concert or some enter- 
tainment for the benefit of the sailors’ widows and or- 
phans. On this occasion the captain requested me to. be 
chairman of the entertainment committee. Caruso was 
on board on his way to America to sing at the Metro- 
politan Opera House; but he refused to help us, claiming 
that he had agreed with the Metropolitan people not to 
sing for any one but them. We succeeded in gathering a 
coterie of singers and players, among them a young 
fellow not over fifteen years of age who was really a freak 
at the piano. During the intermission I made a plea for 
the fund for the widows and orphans. The result of the 
appeal was very nearly seven hundred dollars, which was 
said to be quite phenomenal and gratifying to all. 

We reached the harbor of New York, to me the City 
Beautiful; and soon I was back in dear old Pittsburgh. 


CHAPTER XIX 
TRIP TO THE ORIENT 


OnE week-end in early October, 1916, I made a pleasant 
visit to Cleveland to spend part of Saturday and Sunday 
with Ambrose Swasey, my friend for many years. Mr. 
Swasey had formed an affection for the Chinese people 
during his extensive travels and had recently built a 
beautiful Christian Association Building for Canton 
Christian College, and a fine Science Building for Nan- 
king University. The latter was to be dedicated in the 
spring of 1917. 

While I was in Cleveland he received a letter urging 
him to come for the dedication at Nanking, and turning 
to me he said, “‘ Brashear, I’ll go if you go along with me.” 
I replied at once, ‘‘ Impossible,” on account of lecture en- 
gagements, educational duties, and my obligations in the 
astronomical works with which I had been so long identi- 
fied. To make a long story short, before the month was 
over every obstacle to my going had been cleared away, 
so I gave up my protests and subscribed to the wonderful 
itinerary laid out by my genial host. 

I was not to get away as I should have liked, quietly and 
without public notice, as the good people of my native city 
gave me a farewell never to be forgotten. Just two days 
before my seventy-sixth birthday, November 22, 1916, and 
two days before I left for my long journey, nearly four 
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thousand friends from the rank and file — aye, from all 
the good people of the city — gave me a good-bye and 
wished me a pleasant journey. It was a gala night, that 
22d of November, in the beautiful Frick Building, turned 
over for the purpose. 

We sailed from Vancouver, December Ist. Our party 
consisted of Mr. Swasey, John R. Freeman, his two sons, 
Hovey T. and John R., Jr., and myself. That was the 
roughest, toughest, tossiest journey I have ever taken. I 
was awakened the first morning by the fearful rolling of 
the ship. No sideboards had been placed on the beds, and 
it was difficult to keep from being tossed out. Saturday 
the sea was wild; that evening while at supper a wave 
‘‘mountain high”? struck us amidships, which made the 
impression that we had struck a rock. The commander of 
the vessel said it was one of the worst nights he had ever 
experienced on the Pacific. The barometer got down lower 
than he had ever known it; indeed, the lines of the indi- 
cator ran off the scale. 

It surprised me that so many of the passengers kept the 
storm from entering their digestive organs. As for myself, 
I was not seasick an hour. I missed but one meal, and that 
one because I was not hungry. It became a common say- 
ing in our trip across the Pacific that we had four thousand 
miles of rolls for breakfast. 

A talk which I was asked to give for the benefit of the 
Red Cross had to be postponed on account of the lecturer 
being unable to keep himself perpendicular owing to the 
unstable equilibrium of the ship. Two nights later we 
made an attempt to carry out the commander’s wishes to 
a large audience, many standing, and I am glad to say 
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everything worked to a charm. Not an experiment failed 
— fortunately for the lecturer. My talk was on ‘‘The 
Beautiful in Commonplace Things.’’ 

The lecture was scarcely finished when we ran into an- 
other gale, and for twenty-four hours we had about as 
rough a time as was possible. Mr. Swasey measured the 
approximate angle of the ship on one of its side excursions 
and found it not far from twenty-five degrees from the 
perpendicular. I am a fairly good sailor, and twenty-five 
degrees of a tilt is not so bad for a sailboat, but deliver 
me from twenty-five degrees on the Pacific on a boat that 
normally stands about fifty feet above water. 

This experience, however, came to an end, and we 
reached Yokohama harbor about three-thirty December 
14th. We were met by Mr. Horn, an American friend of 
Mr. Swasey, and were soon at the Grand Hotel ready for 
dinner. After dinner our party hired rickshas, and off we 
went for a trip through the narrow streets, along the canal 
where many of the second-class shops are located. It was 
a wonderful revelation to me, a new world indeed. The 
streets, or we should call them alleys, were filled with men, 
women, and children. Half the women were carrying their 
babies on their backs. Business was going on, though it 
was nine-thirty p.m. We spent a half-hour in a Japanese 
theater and saw part of a comic play which, without un- 
derstanding the words, seemed quite the funniest piece of 
acting I had witnessed for a long time. Back to the hotel 
at ten-fifteen, and oh! but it was good to get into a soft, 
non-rolling bed that night! 

Ambassador Guthrie had telephoned us that he and 
Mrs. Guthrie would come down to see us the following 
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afternoon. You can rest assured I was proud to have the 
pleasure of introducing my friends to my fellow Pitts- 
burghers, the Ambassador and his good wife, and we all 
enjoyed their visit and were invited to call at the Embassy 
in Tokio the following day. 

After the Guthries had departed, we were taken around 
the better part of the city, and on our return stopped for 
tea with Mr. and Mrs. Horn. It would be impossible to 
describe their beautiful home and its contents, so I must 
be content to say I have not seen its like in all the trips 
I have made abroad. 

That afternoon we also visited a Japanese nursery from 
which thousands of trees, plants, bulbs, etc., are shipped 
all over the world. We saw many of the stunted trees over 
one hundred years old, not as tall as a ten-year-old boy; 
but to my mind they were not pretty, nor did they leave 
a pleasant impression of age. 

The following morning we left for Tokio on a fine electric 
tramway, riding the eighteen miles in forty-five minutes. 
One of my first favorable impressions in the Orient was 
that trains were usually on time and connections made 
without a hitch. In Tokio we were met by Mr. Taguchi, 
secretary of our friend Dr. Takamine, of New York and 
Tokio, and taken to call on our Ambassador. Our visit 
could be but a brief one, but it was very pleasant indeed. 
I had the honor of conveying to Mr. Guthrie a letter of 
greeting from President Wilson, a beautifully bound vol- 
ume of engrossed resolutions sent him by his fellow craft 
in the Masonic order, and a set of resolutions of greetings 
from the Commissioners and Council of Pittsburgh. 

From the Ambassador’s we were taken to the home of 
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Dr. Takamine and his partner Mr. Shiobara, where a num- 
ber of our personal friends had been invited for luncheon. 
Among the guests was Baron Kikuchi, now President of 
the Imperial University, whom I had known for thirty- 
two years and whose educational work stands second to 
none in Japan. Other guests included Dr. Terao, the 
astronomer, for whom we had made several important in- 
struments; Dr. Hioki, of the Foreign Office, Count Azaba, 
Dr. Kishe, Mr. Fuguchi, and Dr. Hinch, of New York. 

It was a royal lunch or “‘tiffin” with ten or more Japa- 
nese dishes and delicacies served in the most charming 
manner. To our consternation and my undoing, we found 
no knives or forks or spoons at our plates, just chop-sticks, 
plain chop-sticks. Well, we were in for it, and there was 
more fun at that luncheon than at any we had ever par- 
taken of. Each of the ladies who were serving us took a 
turn at assisting me to use the chop-sticks. Sometimes I 
would do well for a moment and then fail ignominiously 
as I tried to get a piece of asparagus to my mouth. I 
seemed to be the most awkward in the crowd, but I 
managed to get through somehow. 

After luncheon we visited the gardens, Bit beautiful in 
the middle of December; then, returning to the house, we 
removed our shoes and were taken through the various 
rooms, so beautiful in their simplicity — no beds, no 
tables, no chairs, but with fine matting rugs, walls with a 
lovely canvas covering, and here and there, in a corner, a 
cabinet with rare specimens of Oriental art. Oriental 
homes of this type would go far to eliminate the thousand 
and one troubles of our housekeeping. 

Late that afternoon we started on our journey through 
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Japan to Shimonoseki, to take the steamer the following 
evening across the Shimonoseki and Korean Straits for 
Fusan, the southernmost city of Korea. On our way the 
sacred Fujiyama was in sight for many miles, and as the 
sun set it was charmingly silhouetted against the yellow 
sky. 

What can I say of the beautiful valley through which 
one passes for perhaps five hundred miles southwest of 
Yokohama, now bordered by great mountain ranges on 
either side, now by a great range with its lovely peaks to 
the north, and to the southeast the great Inland Sea im- 
pressive with rocky peaks projecting above its water, and 
studded with sailing craft for hundreds of miles? The 
scenes of that valley of industry will not soon fade from 
my memory. Not a foot of soil was wasted; indeed, where 
the sea invaded the land, immense dikes, miles upon miles 
of sea walls, have been built for protection. The greater 
part of the land is used for the cultivation of the national 
food, rice. I am sure I underestimate when I say five 
million acres of this prolific valley are given over to rice 
culture and growing vegetables of all sorts. We had the 
pleasure of witnessing the planting of many rice beds on 
our trip. 

The cottages along our way were all pretty; and while 
they are often huddled closely together I am sure not as 
much dirty dirt could be found in a whole village as dis- 
graces single rooms of houses in our own mill and mining 
districts. All the household, including children eight to 
ten years of age, seemed to be doing something in the 
field or in the home, and were apparently happy and 
content. 
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Arriving in Fusan, an hour’s walk brought us in contact 
with such a totally different people from those we had 
seen in Japan that it was like coming into a new world. 
The dress of the natives was all white save for a horrible 
looking stovepipe hat worn by the men, who, so far as I © 
could see, were mostly loafers. They were everywhere in 
evidence, long pipes in hand, walking the crooked streets 
or alleys. We were told that the reason the natives wore 
white clothing was that on the death of a Korean ruler 
they were compelled to wear white as mourning for three 
years, and for a lesser time for other men in authority. 
Three rulers dying in succession made it obligatory upon 
the natives to wear white clothing for so long that, since 
they were too poor to have two suits, white was adopted 
as the national costume. But, oh! the contrast between 
what we should naturally associate with white, and the 
homes they live in — huts, mud huts with no thought of 
sanitation, cleanliness, or comfort, and no thought of 
easing the burden of women whom we saw drawing and 
dragging heavy loads everywhere. From the stories we 
heard, the suffering and tortures of many of the women 
were enough to make one’s blood run cold. 

As to children, it seemed to me that every married man 
and woman had such a numerous progeny that it must be 
impossible for the country to furnish them all a living, 
even with the most intensive farming. But the mortality 
must be great. A funeral cortége is a common sight both 
in Korea and southern Manchuria. 

While walking around Fusan I came across a group of 
kiddies who looked upon me with wonder, only one with 
a smile. It is rarely that I pass up an opportunity to get 
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on the good side of the children; so, as I am a sort of half- 
breed ventriloquist, I took off my hat and pretended to 
talk to a boy inside it who had a dog that commenced to 
bark. You should have seen those youngsters scatter; 
indeed, in less time than I am taking to write it, not one 
of them was to be seen. In the mean time, I had become 
separated from my friends and I began to fear I might be 
taken for something not agreeable to the natives, so I 
moved on, but not so fast as the kiddies. 

The authorities at Tokio had telegraphed to the Gover- 
nor of Korea at Seoul that we were coming, and we were 
met by his secretary, who informed us of the plans that 
had been made for our entertainment the following day. 
An auto-bus awaited us, and we were soon in the Hotel 
Chosen, one of the finest hotels I have seen anywhere. 

The morning hours of the next day were spent in old 
Korean palaces and temples and annexes to temples, 
which latter had been turned into museums in which the 
art and art-work of ancient Korean dynasties were being 
collected and preserved for future generations. Some 
members of our party were quite well posted in the old 
art-work of Japan and China. Some of the ornaments 
were of exquisite design, and I could not see for myself 
how the delicate filigree work upon them could possibly 
have been done without a magnifying glass. The ancient 
pottery and its evolution to types of a later date were of 
deep interest to us all. 

At two o’clock we were presented to the Governor who 
received us very graciously indeed. It was quite a pull in 
the jinrickshas to his headquarters, but we had a fine view 
of the city from the hill on which they were located. 
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From here we were taken to the palace occupied by the 
King of Korea before the régime of Japan. This visit 
showed us in what luxury these kings lived, in strange 
contrast to the mud huts in which the great mass of their 
subjects had to dwell. Every facility was afforded us to 
examine this beautiful Oriental palace, with its throne, its 
gold-tasseled drapery, its complicated but magnificent 
corbeled cornices, inside and out, its wonderful coloring, 
etc. Iam not the fellow to describe such a work of Oriental 
architecture, but it made a deep impression on me, not 
only by its beauty and its departure from our ideal of art 
in architecture, but, as said before, by its strange contrast 
with the mud huts and dwellings of the subjects of the 
kings. 

This all occurred on the afternoon of December 19th, 
which happened to be Mr. Swasey’s seventieth birthday. 
Without his knowledge, an elaborate birthday dinner had 
been planned for the evening, to be served in the private 
dining-room of the hotel. In addition to our party, some 
splendid men associated with the medical missionary and 
Y. M. C. A. work in Korea had been invited, among them 
Bishop Welch, of the Methodist Church, and Dr. Avison 
and Dr. Ludlow, of the Severance Hospital. The dinner 
was a great success, 

The following day we visited the Severance Hospital 
where such splendid work is being done. Before going to 
the hospital our party attended a meeting of Methodist 
missionaries, and may I say that my eyes have been opened 
as to the work, the sacrifice, the noble purposes of real 
missionaries in the Orient, or for that matter everywhere. 
They are a body of men and women of the highest ideals, 
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and now that they are joining forces, laying creeds aside, 
working heart and soul for their fellow men and women, 
bringing sunlight into the shadow lands, I say, God bless 
them. They are worthy of every trust placed in their 
hands. 

We left Seoul with pleasant memories, but somewhat 
saddened by the evidence of poverty and drudgery that 
we saw in our journey through Korea. 

We were in northern China during what everybody said 
was one of the coldest and longest-drawn-out cold spells 
for many years. I nearly froze everywhere I went. I was 
much impressed, in spite of the weather, by my view of 
the Great Wall. How in Heaven’s name it was ever built, 
how men stood there to work, how they cut the stone, 
made the bricks, got their food, and how they defended 
it, I could not tell. The guide for our trip for a special 
view of the Great Wall was such a trotter that I did not 
climb the mountain-side with the rest of the party, and 
while I was left alone I was held up by two young Chinese. 
I gave them twenty cents each, ‘‘mex” as they call it 
there, but when they found I had money they had wit 
enough to ask for ‘‘two dols” and did a lot of whispering 
as we walked along. Fortunately, a young fellow who 
was with our party got tired halfway up the mountain- 
side and returned. When the young scamps saw him, they 
got down over the hill in quick time. I was not afraid, as 
I had been told that, although the Chinese will try to hold 
you up, they will not use force. Had I understood the 
language I should have gone for them as they deserved. 

In Peking there were so many luncheons and dinners 
that it was hard to see as much of the city as we wanted. 
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We visited the Museum and the Sacred Temple, and one 
evening I gave a lecture to a fine audience including the 
Chinese Minister of Finance. Our Minister Plenipotenti- 
ary introduced me in quite a lengthy speech. The lecture 
came off all right, but it was so cold that everybody kept 
his overcoat on. Some put their fur caps on and the ladies 
their fur coats and wraps. I wore my swallowtail and an 
overcoat over it. Before I had finished, I was sorry I had 
taken off my felt overshoes. 

At Hankow we were met by Mr. Wong Kwong, the 
manager of the Yangtze Engineering Works, who took us 
to his home to tea where we met his wife and three-year- 
old son. On Sunday we again had tea at his home and 
after tea went to a Congregational Church. Returning to 
Mr. and Mrs. Wong’s, we met a number of Chinese gentle- 
men who had been invited to dinner with us. It was a 
fine dinner, made up of some of the choicest viands, and 
served in a way that appealed to the appetite. Our host 
and hostess and their Chinese guests made us very happy 
by their charming conversation, as they were masters of 
the English language. 

Early the next morning we were off on Mr. Wong’s 
yacht for the Yangtze Engineering Works where we put 
in two strenuous hours going through the works. There 
was much dirt around everywhere, and it was astonishing 
to me to see Chinese men doing the same kind of work in 
a machine shop as is done in our country. 

Back to Hankow, a brief visit to the American Consul- 
General, Mr. Cunningham, and then we were off to the 
Hanyan Iron and Steel Works. Here we had a most 
elaborate luncheon of at least twenty different dishes 
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served us in the office room. Those works reminded me of 
our great steel works at home. We saw an open-hearth 
casting or pouring. But think of carrying ore, lime, every- 
thing in baskets, with a bar across the shoulders, from boat 
to cars fifty or more feet above the river! Hundreds — 
yes, many hundreds of laborers were carrying these loads 
and along the wharfs I saw fellows carrying bales of cotton 
weighing, I am sure, four hundred pounds. 

Late that night, returning from a brief visit with Dr. 
and Mrs. Gillman at Boone College, we found the city 
gate closed upon us, with three soldiers guarding it, and 
we had difficulty in getting them to open it; indeed, we 
were kept there quite a while, and it was not until they 
telephoned to the chief of police that the enormous gate, 
built hundreds of years ago, was opened. 

I must mention also another incident that occurred at 
Hankow. Mr. Swasey had arranged for a dinner at the 
hotel for the leading men we had met in the steel works. 
While at dinner, music was heard coming from the room 
next to us. One selection was played on an instrument 
that sounded like the high tones of a ’cello. It was ‘‘The 
Rosary,’ and I had never heard it played more beau- 
tifully. I could not refrain from going to the room to 
compliment the artist. I found him playing on a strange 
instrument I had never seen or heard before, shaped some- 
thing like the stock of a crossbow and with but one string. 
He told me he could play about three octaves on it. After 
our guests were gone, the ‘‘boys”’ all came in, and the 
fellow played another beautiful selection for us. 

The ride down the Yangtze from Hankow to Nanking 
was broken by a stop at Kukiang, where a special type of 
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beautiful pottery has been made for hundreds of years. 
One of the queer sights here was a new phase of the beg- 
ging industry. I had been distressed continually by the 
beggars one sees everywhere in China, and although I had 
been told they were a professional class who purposely 
made themselves look as pitiable as possible, my heart 
bled at the sight of their misery. At Kukiang three sets 
of beggars in big flat-bottomed tubs paddled alongside our 
steamer crying out for alms. How they ever kept those 
tubs from upsetting was a mystery to me. We tossed 
pennies to them, but the cry still kept up until our boat 
was ready to leave the dock. I cannot understand why 
the authorities allow this to go on. 

By the time we reached Nanking I had been having a 
good old-fashioned time with the toothache. We arrived 
a day before the dedication of the Science Building which 
was the reason for our trip, and Dr. Williams, Vice- 
President of the University, at whose home Mr. Swasey 
and I were being entertained, sent for a missionary doctor 
and a Chinese dentist. The diagnosis was that my wisdom 
tooth must leave its resting-place of more than a half- 
century, and with Mrs. Williams holding the lamp, the 
physician looking on with complacency, perhaps pity, and 
the Chinese dentist with a firm grip on my dear old friend 
of so many years, a twist and a pull and it was all over! 

The dedication of the beautiful Science Hall next day 
was a memorable occasion. Practically all the foundation 
and superstructure of the building were built from the 
walls of an imperial palace constructed during one of the 
ancient dynasties. The bricks, in size about nineteen by 
eight by five, were practically as good as the day they 
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were made. At either edge were Chinese characters in 
small figures stamped in cameo, not intaglio as we should 
do it, giving quite a complete history of the brick, and, 
perhaps I had better add, of the contractor for whom it 
was made. 

How strange it seemed to me to have come more than 
ten thousand miles from home, from the universities and 
schools I loved so well, to a so-called benighted land, to 
find such a beautiful building to be dedicated to science, 
to truth-seeking among the mysteries and marvels of God’s 
universe! 

A notable audience indeed attended the dedicatory ex- 
ercises, including the Vice-President of China, government 
and military officials, and representatives from other 
schools and colleges in the Orient. Eighteen congratula- 
tory addresses were presented. Mr. Swasey in a fine 
address expressed his pleasure in presenting the Science 
Building, and Mr. Freeman and I tried to do our share. 
There was a lot of enthusiasm in the entire affair, and it 
was a real joy to meet those people whose devotion to — 
and love of their work are an inspiration. 

The morning after the dedication, Mr. Swasey made a 
brief address in the chapel, and I had the pleasure of 
giving the students a talk on modern astronomical dis- 
coveries. Both addresses were translated and interpreted 
by a splendid fellow, a Chinese teacher, and I think a 
graduate of Yale. In the evening, the alumni association 
of the college had a banquet, and it was a real pleasure to 
be with these boys. We all sang songs, told yarns, and 
heard weird music on a Chinese flute, one of which was 
given me; but I despaired of ever learning to play either 
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“Yankee Doodle” or ‘‘The Magic Flute” upon it. After 
the banquet we left for a night trip to Shanghai. 

One of the most charming of the Chinese families we 
met in Shanghai was that of Mr. Tong Shao Yi, Premier 
of the Republic under the late President Yuan Shi Kai. 
Mr. Tong presided at a banquet given by the University 
and Saturday Clubs of Shanghai, where I first became 
acquainted with him and his wife. He is a great lover 
and collector of ancient and medieval pottery and por- 
celains of China. A few evenings before leaving Shanghai 
he gave Mr. Swasey and me a family dinner when many 
exquisite vases were placed on the dinner-table, some of 
which were filled with beautiful poinsettia. Mrs. Tong 
presented us each with a beautiful piece of carved crystal 
as souvenirs of the occasion. 

I had promised to give a little talk on color after the 
dinner, the experiments of which were enhanced in beauty 
by the brilliant coloring of the porcelains. One of the 
blood-red vases, almost priceless because of its color, faded 
into a deep black when seen by the pure sodium light 
which I had provided for the occasion, and the family 
were almost bewildered by the change. I asked Mrs. Tong 
if she would invite the servants in to see the experiments. 
This seemed to please her and her husband and I felt 
more at home, for why should any of God’s creatures be 
denied the privilege of seeing the beautiful in the things 
of everyday life? 

One of the great delights of my visit to Shanghai was 
the annual exhibit of the school for blind Chinese children. 
How it touched my heart when I saw these sightless little 
ones cared for by the American Woman’s Club of Shanghai! 
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The songs, the recitations and readings, all brought me 
near again to the blind students at the Western Pennsy]- 
vania School for the Blind, where I had spent many 
happy hours. One little fellow, not over fourteen, was 
certainly a genius in everything he undertook, and to my 
mind will make a brilliant teacher of the blind if he has a 
chance. I took five minutes to tell these good people in 
China what we were doing in Pennsylvania, and conveyed 
to them a message from our blind children to the blind 
children of China. Whose heart is so callous it could not 
be touched by such a scene? All honor to the Woman’s 
Club of Shanghai, and to the noble men and women in 
charge of this work. 

I had the pleasure of meeting many of the workers in 
the Y.M.C.A. institutions of the city, and gave them 
two illustrated lectures. The last one was given in 
Martyrs’ Hall to a gathering of scholars of American, 
English, and other foreign schools in Shanghai. As the 
East India Educational Commission was in session at the 
time and was adjourned for the lecture, the great hall was 
full to overflowing. It was a great delight to carry the 
latest knowledge of the stars to these people, and to tell 
them the same stars shone in all their beauty in our night 
skies that shone in their own. 

From Shanghai Mr. Swasey and I went direct to Manila, 
Mr. Freeman and his sons having left ahead of us for a 
stay in Hong Kong and Canton before going to Manila. 
It was here I had the great pleasure of seeing the Southern 
Cross rise above the horizon, and got several fine views of 
Alpha Centauri, the nearest star yet found in our universe. 
The first night was somewhat cloudy near the south- 
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eastern horizon, but Mr. Swasey waked me after two 
o'clock the second morning, when I saw the stars in all 
their beauty. 

What a contrast Manila was with northern China and 
Manchuria. At Mukden we had to do our sight-seeing 
with the thermometer at zero and below. In fact, one 
night it reached twenty below zero. From Mukden to 
Peking, zero weather followed and stayed with us. We 
used to say that we did not get enunely thawed out until 
we reached Shanghai. 

How different as we neared Manila. Halfway from 
Shanghai we started to shed our heavy clothing, and by 
the time we reached our destination, summer clothing was 
demanded. We reached there while the carnival was on, 
and all the people were dressed in white, their best and 
prettiest white. We were put up at the Army and Navy 
Club. All officers were in white, and it really was a beau- 
tiful sight to witness the wonderful change from the dress 
of northern China. 

Here we were in a land of sunshine, a land of flowers, 
palms, cocoanuts, bananas, and oranges. Flowers there 
were everywhere. Along the streets great bunches of 
bananas were hanging over the bamboo fences. Bougain- 
villea vines in full bloom climbed over roofs. But the 
flower that was most charming of all to me was the 
‘‘Cadena d’Amour” or ‘‘chain of love,” the vine of which 
climbed over the open verandas with great clusters of 
pink blooms scattered in profusion among the green 
leaves. 

One of the most pleasant episodes in our visit to the 
Philippines was our lunch with Governor Harrison at the 
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old palace. The little river Pasig runs close to the founda- 
tion stones of the old palace, and the view of the “‘dug- 
outs’? — narrow boats of great length dug out of the solid 
log — passing up and down the stream, was a great sight 
in contrast to the sampans of China. A beautiful garden 
belonging to the palace fronted along the river to the 
north; a tropical garden, full to the limit of blooms of 
every descriptions. 

We were favored with cards of admission to the grand- 
stand with the Governor and his staff to witness the 
parade of soldiers and officers of the command in Manila 
which was a feature of the carnival. Over six thousand 
of the twelve thousand soldiers in the Philippines were in 
the procession, not there to fight, not there for war, but 
there for peace. Let us hope, there alone for peace. But 
the vast concourse of the Philippine men and women and 
children was of the greatest interest to me. Practically all 
of the men were dressed in white; the women, while 
modestly dressed, had the fluffiest waists with immense 
sleeves made of a material called ‘‘pino,”’ of all the gaudy 
colors one could think of; and scattered as they were 
among the men in white, the great concourse, with twenty 
thousand or more of the natives, looked like an immense 
flower garden. I saw no rudeness, no quarreling, no 
drunkenness — in fact, the only thing I saw that I did 
not like was the rough treatment of the natives who were 
trying to get near the front to see the procession, and this 
by an American policeman. 

It had been my privilege to address native students in 
Korea, Manchuria, and China, so I was grateful for the 
opportunity of talking to a group of Philippine young men 
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who were the guests of the officers of the Y.M.C.A. 
They were all fine-looking, manly fellows, and among 
them was a son of Aguinaldo. May I speak again of the 
splendid work of the Y.M.C.A. people and the mission- 
aries who place character higher than creed and unite in 
a common purpose for human betterment? 

Our brief time in the Philippines prevented a visit to 
the Manila Observatory, for which my son-in-law had 
made some very delicate and difficult pieces of optical 
apparatus. You can imagine our pleasure when we were 
informed that Father Algue, the Director of the Observa- 
‘tory, whom I had known for many years, was to preside 
at a luncheon to be given us by the business, military, 
scientific, and educational men of the city as a ‘‘send-off”’ 
on our return trip. There was a group of fine men at that 
luncheon and I want to pay my humble tribute to them 
— splendid men who have been doing, and are now doing, 
so much for the people of those Islands. Everywhere we 
went, among military men, among educators, among 
scientific men of the Bureau of Research, we found them 
efficient; and, as Mr. Freeman remarked one morning, 
‘‘no half-baked men could have done for the Philippines 
what this splendid coterie of real men has done.” 

We had a pleasant journey from Manila to the wonder- 
ful city of Hong Kong — a city set on a hill. One might 
call it a mountain, as it is nineteen hundred feet to the 
summit. The British residents have built houses right up 
to the top of the mountain, and there is a funicular rail- 
road almost to the summit. Next day we took the steamer 
and arrived in the early morning at Canton — another 
world — with sampans, slipper boats, Junks, and all sorts 
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of craft, filled, literally filled, with human souls, jammed 
close to one another, some on shore, some anchored in the 
wide stream. 

It is said that no less than two hundred thousand of the 
two million people of Canton live in these sampans. How 
they do it one can never tell, and why hundreds of children 
are not drowned every day isa mystery. The very young 
have a hollow dried gourd tied around their waists for the 
purpose of saving them should they fall off the narrow 
sides of the boat. 

We were met by members of the faculty of the Canton 
Christian College and taken up the Pearl River almost 
three miles to the College, where we were received by 
President Edmunds and his wife and where I had the 
privilege of seeing and lecturing in Swasey Hall. 

Dr. Edmunds took us through Canton to do some sight- 
seeing and shopping. I thought I had seen the Chinese 
at Peking, Hankow, and other places, but Canton is differ- 
ent — Canton, the city of millions jammed into streets so 
narrow that I could touch both sides with outstretched 
arms, and then not have room to stretch them fully. A 
thousand and one trades flourish along these dirty alleys, 
in dirty shops. All workmen sit to do their work, save 
those who must stand up, such as the men who saw 
timber. Great logs are all sawed by hand with the old- 
fashioned frame saw. 

We visited a spectacle grinder, and the grinding was so 
crude. Each lens is ground with sand in a tool about ten 
inches in diameter, with only approximate care, fined with 
fine sand, and polished on a strap four inches wide and 
twenty-four inches long. The lens is cemented to a block, 
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and the motions of the fellow doing the work are queer as 
he polishes it along the strap by jerks, turning it at each 
stroke. Most of the lenses are made of quartz, but poorly 
polished and very crude in their construction, though they 
seem to me mounted very well in their frames. - 

Jade is handled in the same way, though some sort of 
black sand is used, which I really believe is a kind of 
emery. The lathes are all moved by foot power. Their 
slicing apparatus is similar to our own, but the wheel turns 
first one way, then the other. How they make the beau- 
tiful and costly ornaments, I cannot say. 

We also saw them at work on ivory, especially ivory 
balls; and in a shop, piled with dirt and débris, we saw a 
workman at some kind of reciprocating lathe, turning out 
one of the most exquisite ivory balls, with balls inside of 
balls, and beautifully engraved, which to my mind would 
require the most consummate skill that but few families 
now possess. Yet the jade and ivory ornaments in Canton 
alone evidence that hundreds of skilled workmen must be 
at work in these industries. 

One afternoon I gave a lantern lecture at the Canton 
Y. M. C. A. before an audience of twelve hundred. The 
lantern kicked, but not one of them left during the twenty 
minutes’ wait. We went back to Hong Kong for several 
days, from where we sailed for Kobe. 

Our first landing was at Nagasaki on the southwest 
coast of Japan. Here we were to witness a sight I have 
seen nowhere else in the world. Our boat was to be sup- 
plied with coal. Peculiar-shaped boats laden with coal, 
to the number of perhaps one hundred, were seen ap- 
proaching our ship which had anchored out in the bay. 
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These boats were also laden with human beings, number- 
ing about eight hundred or nine hundred, equally divided 
between men and women. Thirty-six boats, eighteen on 
each side of the ship, were placed with the flat stern of 
each one firmly secured to the side of the ship. 

In an incredibly short time wide hanging steps were 
placed so as to lead from the coal barges to the openings 
in the side of the vessel, each opening leading to the coal 
bunkers. Then the twenty-five men and women arranged 
themselves in line to transport the coal from their boat to 
the ship bunkers. The ever-present bamboo basket, hold- 
ing safely about twenty pounds, was the vessel used for 
the purpose. Talk about basket-ball! A basket was filled 
in the twinkling of an eye, picked up by the nearest man 
or woman, sent to the next with a whirl, and then to the 
next in line, reaching the man or woman at the end of the 
line nearest the three or four steps up to the bunker-open- 
ing. The baskets were tossed back, always with a twirl, 
and you will hardly believe me when I say the average 
number of baskets of coal that were tumbled into our big 
ship was forty per minute. As there were thirty-six of 
these boats doing the same thing, it meant fourteen hun- 
dred and forty baskets of coal weighing twenty pounds 
each, or fourteen tons, going into the ship every minute, 
eight hundred and forty tons every hour. But there had 
to be necessary intervals of moving empty boats, etc., so 
the average was perhaps half that quantity, as our ship 
had her quota of about four thousand tons placed in her 
hold in the nine hours. The question occurs: Why not do 
all this by modern mechanism? The answer is that human 
labor is so cheap that machinery cannot compete with it. 
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IT have made many inquiries and I should say that the 
average wage of these and other laborers of Japan is not 
over thirty cents a day for the man, and not over twenty 
cents a day for the woman. It certainly hurts an American 
to see these women working like beasts of burden to keep 
body and soul together. 

Soon we were sailing through the Inland Sea of Japan. 
There are few more beautiful routes in the world: moun- 
tains to the north, occasionally a charming view of Fuji- 
yama and great peaks on the south standing out of the 
sea as sentinels; here and there great walls of massive 
masonry constructed as breakwaters to conserve the land 
especially adapted to the cultivation of rice. It was a 
delight to see how every available inch of space was 
utilized, and the terraced hills green with vegetables. But 
even in spite of the beautiful and interesting scenery, I 
had to give an illustrated talk on board ship! 

Landing at Kobe, we started almost immediately for 
Kioto where we were to see the palaces through special 
permits secured by Ambassador Guthrie. We were for- 
tunate in securing a suite of splendid rooms at the Kioto 
Hotel in an addition that had been built to it in order to 
care for the officials of the country present at the corona- 
tion of the present Emperor. Our rooms were those 
arranged for the Minister of Foreign Affairs; and they 
were certainly the last word in luxury. Indeed, I wonder 
we were trusted in rooms in which the bed-covering alone 
was worth so much! I remember in my room the top 
covering of silk had an immense peacock embroidered 
upon it, and I felt I should be secure under its protecting 
wings. 
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Kioto is not only known for its beautiful palaces and 
temples, but for its manufacturing in the way of art- 
work. The cloisonné, bronze, and damascene productions 
are known far and wide; and a study of these wonderful 
art establishments is most interesting and enticing to a 
lover of the beautiful in ancient, medizval, and modern 
Japanese art. 

I naturally had an interest in studying the structural 
work, aside from architecture. I never saw more delicate, 
more accurate fitting of joints; indeed, every piece of 
wood or bronze work would be a credit to the finest work- 
man of to-day, and that with the best of modern tools. 

One of the interesting episodes of our visit to Kioto was 
a ceremonial tea to which we were invited by Dr. Saiki, 
one of Japan’s most celebrated surgeons. At one time 
these ceremonials among the higher officials lasted for as 
many as ten days. Ours, fortunately, was not so long. 

From the gateway of Dr. Saiki’s home we were led to 
the garden of the compound. Here we received instruc- 
tions from Dr. Saiki himself as to how to go through the 
ceremony. He told us that the tea-house was built with 
a low ceiling, and everything made to lead the mind to 
calm and kindly thoughts during the ceremony. 

There were two or three old stepping-stone pathways 
leading to the tea-house, but a stone with a string around 
it was placed on the first stone leading the wrong way. 
It was a job to keep our balance on the irregular-shaped 
stones; but we managed to reach the tea-house, which we 
had to enter by an opening three feet square. Our shoes 
had to be removed, and we entered in our stocking feet. 
Everything was exquisitely clean; the floor was covered 
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with the cushioned matting. For some reason, four whole 
mattings and one half-matting are on the floor of the con- 
ventional tea-room, and the Doctor and his wife had the 
first room we entered covered with the four and a half 
mattings. It was probably designed for his own family. 
We, however, were led into a room with five whole mattings 
on the floor. Here we all kneeled down before a picture on 
a scroll ina niche. Passing into the second room, we made 
our bows, kneeling, to a poem dedicated yearly to the Em- 
peror. I do not know how many bows we made, but we 
followed the Doctor through this part of the ceremony. 
But as we gathered around the center of the room I found 
it difficult to get down on my seventy-six-year-old “‘hun- 
kers’’ in some sort of an unconventional fashion, while the 
others made a desperate effort to do as did the Doctor. 
Mr. Freeman said later on that if the ceremony, which 
lasted over an hour, had lasted fifteen minutes longer, he 
would have had to be taken to a hospital to have his legs 
put in shape to walk once more. After we were seated on 
our legs, the eldest daughter came in, and the third set of 
bows were in order; then the mother came in, and bow- 
ing was again in order. After these preliminary cere- 
monies, the daughter started to clean the cups in which 
the tea was to be served. The charcoal brazier had over 
it a pot of boiling water, and every cup had to go through 
a process of cleaning, as if the dear girl were preparing 
them for a surgeon before a serious operation. It would 
be too tedious to describe the whole process of preparing 
the tea. Meantime, our poor legs! The tea served was 
not of the ordinary kind, but of the finest and most 
delicate leaves, ground to a powder, with enough put in 
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one cup to make three and a half cups. The mixture was 
about as thick as ordinary purée soup and contained no 
sugar. I feared the dose, but with my companions took 
my three and a half swallows. Dainty, delicate cakes 
shaped like flowers were served also, and it was impera- 
tive in the ceremony that the head of the house take the 
first bite of cake. Afterward his guests were expected to 
follow him. The tea-drinking over, the solemnity of the 
ceremony gave way to a pleasant conversation. At last 
we were at liberty to get up. The ceremonial was over, 
the ordeal safely past, and we left for our hotel, happy 
that we did not have to walk. 

The next morning we started for Tokio where several 
days were spent visiting its industries, among them the 
silk industry. The Sericultural College was one of the 
most interesting places we saw on our journey through 
the Orient. We had seen people wearing many kinds of 
silk in China, but here was an institution where the most 
critical studies were being made of the silkworm, its 
enemies, its habits, its food; and the museum of this in- 
stitution is an education in itself. Every known species 
of the silkworm is shown, many of the more important 
ones constructed of papier-mAché in which the entire in- 
ternal structure of this useful crawler and spinner is 
shown. Many types of cocoons were exhibited, and in 
one immense case was shown the number of cocoons re- 
quired to furnish silk for a kimono exhibited at the back 
of the case. 

But perhaps the most interesting thing we saw in the 
College was fifty Japanese girls dressed in white, sitting 
in a double row in front of a long table or support for 
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pans of hot water, in one of which a dozen or more cocoons 
were placed. The water was close to the boiling point. It 
was astonishing to see how the girls handled the cocoons 
after they were lifted from the preparing pan into one just 
in front of them; for they adroitly stirred among them 
until they caught five threads from as many cocoons, 
passed them through a delicate porcelain button with a 
hole in it (possibly not over one hundredth of an inch in 
diameter), up over a guide-wheel and across over their 
heads to the apparatus that was winding the threads into 
skeins. All this time each operator was watching when a 
cocoon had all its silk unwound; for, whether a strand or 
thread was to be twisted of five or six or more threads, 
there must be no break in the number of single threads 
in each one. They had a dexterity in manipulation that 
was possible only after long and patient practice. I could 
see those delicate cocoons bobbing all over the surface of 
the water as the threads of silk were unwound; but I could 
not detect the breaking of a thread, nor the end of one as 
the cocoon was finally unwound. I have since learned that 
the operator detects it when the cocoon ceases its bobbing 
in the water. 

Another interesting place we visited in Tokio was the 
Jiu-jutsu School. No one seemed to be harmed by the 
violent exercise, although two stalwart fellows wrestled all 
over the cushioned mattress for an hour or more. All 
schools in Japan have some sort of military training; and 
all the youngsters one sees going to and from school are 
in military dress. I did not get time to study their schools 
and school systems as I had planned to do; but on two 
occasions I discussed the subject with Baron Kikuchi. I 
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was sorry to learn they were not doing as much for the 
blind as I had hoped, particularly because blindness is 
very prevalent. Let us hope the better day of prevention 
is not far distant. 

From Tokio we visited Nikko, the home of the most 
wonderful, the most beautiful, the most artistic temples 
in the Orient. These temples have been described by 
many travelers and in many books, and I have the heart 
to tell only a part of the story. Situated in the mountains, 
among great groves of that superb rival of the Sequoia, the 
@ryptomena, these works of art, of the finest execution in 
every detail, far exceed anything we saw in China or 
Japan. It is true that a great number of temples in China 
have suffered from the hand of time, and have not been 
kept in repair; but these Shinto temples are now cared 
for by the Government, though some of them were en- 
tirely destroyed in years gone by. We spent much time 
in examining them, and in not one instance could I find 
evidence of careless workmanship. Even in places or parts 
where one would think it unnecessary to attend to detail, 
the work was just as fine as inside the temples. The fences, 
the steps, the ends of the rafters, every joint, every carv- 
ing, were all beautifully finished. I was familiar with the 
delicate lacquer-work on Japanese boxes, etc., used for 
ornamental purposes, but think of the wooden steps lead- 
ing up to the temples, the fence-posts, everything finished 
with this fine lacquer, most of it equal to the finish of any 
fine piano. Indeed, I am entirely unable to describe the 
beauty of the finish of these superb buildings outside, 
inside, floor and roof, altar and image. 

I wish some of our best carpenters and cabinet-makers 
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could have been with me to see the joints in every part of 
these buildings. No iron or steel or copper nails were used; 
everything was dovetailed and fitted with a precision so 
marked that I am at a loss to understand how it could 
have been accomplished if the tools at the command of 
the artisan then were similar to the tools used now. 

The perfect workmanship of the Japanese was again 
evident at Kamakura, where we went to see the great 
bronze image of Buddha. This image, cast in 1252, is 
probably the most remarkable bronze casting in the world. 
There is a difference of opinion as to whether it is a solid 
casting or not. It was evidently cast so that each indi- 
vidual part was about two feet or perhaps less, yet none 
of us could find where there were any joints or evidence 
of separate castings. It is approached through a pathway 
among great camphor trees; and as you get nearer to it 
you are impressed with its colossal dimensions: height, 
fifty feet; length of face, eight and one half feet; of an 
eye, four feet; of an ear, six and one half feet; and of the 
nose, three feet eight inches. We climbed up inside the 
image about to the height of the lower part of the breast. 
The skill in the casting of this great Buddha in those early 
times is beyond comprehension. 

Our last evening in Japan was spent at the Empire 
Hotel in Tokio, where Japanese educators, scientific men, 
and engineers had arranged a banquet for our party. 
About one hundred of Japan’s most eminent men of these 
professions were there to greet us. Brief addresses were 
made after the banquet, every one of which gave evidence 
of the strongest friendship for the United States; the final 
address by Baron Kikuchi deprecated the fact that the 
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yellow journals of both countries had uttered words 
doubting Japan’s sincere desire for our friendship for now 
and for all time. I cannot think these splendid men were 
lacking in sincerity, and when I put the question of 
Japanese relations to Ambassador Guthrie he assured me 
they were of a most friendly character. 

We sailed for Honolulu the following day on the Japa- 
nese steamer Siberia Maru. On the evening of our second 
day out I received a wireless message from Bishop Harris 
saying that our beloved Ambassador Guthrie had passed 
away suddenly the evening of the day we sailed. What a 
sad message it was to all our party who had been with him 
the day before we sailed and who but a few weeks earlier 
had been so delightfully entertained at his home. 

We were nearly ten days on our way to Honolulu, and 
when we finally reached the harbor and saw the Stars and 
Stripes floating everywhere, I must admit I broke down 
and had a good cry. We were met by some engineers and 
other friends who took us to the Moana Hotel to rest for 
a day before we started our sight-seeing. But I had barely 
arrived when a telephone call from one of my old West 
Point boys brought an invitation to their annual dinner 
that night. I had the honor of sitting with the class of 
1911, the very class to which I had given my first lecture 
at West Point. 

I thought when I left Japan that I had said good-bye to 
the ‘‘ Flowery Kingdom,”’ little dreaming that I was sailing 
to a land where there are ten flowers blooming to one in 
Japan. When the cherry-blossom season is on in Japan, it 
must be beautiful, indeed; but this scene was denied us, as 
we were too early for these blossoms, which are beautiful 
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only for a little season. In the Hawaiian Islands there are 
flowers, flowers, everywhere and all the time. Oleanders 
and hibiscus are in the hedges, the byways, the gardens, 
blooming as we never see them at home; and then the 
palms — never have I seen anything more beautiful, more 
symmetrical than the stately Royal palm. Cocoanut 
palms seem to be curved in the direction of the prevailing 
winds; but the Royal palm grows straight as an arrow, 
and great rows along the highways stand as erect as 
trained soldiers on parade. 

Hight o’clock next morning found us starting on an auto 
trip around the island. We went up a winding road to a 
place from which we had a magnificent view of.the val- 
ley below, which was covered with pineapple planta- 
tions. From here we had our first sight of the grooved 
sides of the broken-down crater called Pali (precipice). 
This broken crater stands a sheer twelve hundred feet 
above the Muana valley and gave us our first conception 
of what was going on when these islands were built up by 
volcanic fires. Long after we reached the valley from the 
opposite side of our approach to Pali, over a roadway 
of excellent engineering construction, the precipitous 
grooved sides of the crater were in view. It was a pic- 
ture not soon to be forgotten. 

We motored to Kanoehe Bay, where we were taken in 
glass-bottomed boats to see the coral reefs and the brilliant 
colored fishes that frequent these parts of the coast. Hav- 
ing taken great interest in aquatic life since childhood, and 
possessing an aquarium in our Perrysville Avenue house, I 
surely enjoyed this living picture. No one should visit 
Honolulu without visiting the aquarium in Kapaloni Park. 
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The beauty and the brilliant color of the fishes gathered 
there are probably not excelled anywhere else in the world. 
On our trip over the island we saw endless acres of sugar- 
cane and pineapples. The Hawaiian Islands export hun- 
dreds of thousands of tons of sugar every year. In 1916 
they exported ninety million cans of pineapples — a can 
for every man, woman, and child in the United States. 

One of the most interesting sights to me was the system 
by which the sugar-cane is carried by water to the sugar 
factories after it is cut and ready for the mills. The smaller 
flumes are made of boards somewhat over a foot in width, 
and two boards are put together to form a V and overlaid 
at the ends, with enough inclination eventually to carry 
the cane from the fields to the factory by water supplied 
to them. When the water is not sufficient to carry the 
cane efficiently and rapidly, a new supply is furnished by 
a subsidiary flume. Some of these flumes are said to be 
fourteen miles in length. 

On the island of Maui we visited Haleakala, one of the 
largest extinct volcanoes in the world. The crater rim is 
over ten thousand feet above the sea, and the last lap of 
the trip must be made on horses or mules. I had to be 
content to stay at the Olinda rest-house at the end of the 
auto trail, as I had not been as well as was desirable to 
undertake the higher altitude. It was a great disappoint- 
ment, but I contented myself knowing I was to see the 
living crater of Kilauea later on. From the description 
given me of what was to be seen on the floor of this great 
volcano, it resembles closely some of the volcanic craters 
on the moon. 

From Maui we went to the island of Hawaii by the 
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good ship Mauna Kea to see Kilauea. A special train met 
us. The railroad crosses many canyons, requiring bridges 
of enormous height; and views of great beauty could be 
seen from every one of them as we looked up and down 
the canyon — now to a lovely waterfall, now to fields of 
waving sugar-cane, seeing here and there flumes carrying 
the cane to the mills, propped up on aqueducts in some 
places three hundred feet high. It was a great ride through 
lava beds along the cliffs, close to the seashore; now along 
the cane-fields, now through a tunnel cut through the lava 
mountain; finally reaching the end of the line of thirty- 
three miles, every foot of which, save the tunnels, was 
picturesque. A fine luncheon was given us, and shall we 
forget that apple pie, over two inches thick, prepared by 
the old Chinese cook, and served by a gentle Chinese 
woman! We started for the crater by automobile over a 
fair road. We were fortunate in having with us Professor 
Jagger who had been sent to study Kilauea by the Massa- 
chusetts Institute of Technology, and we were grateful for 
all he told us. 

But Kilauea! Five miles before we reached its brim we 
could see the steam issuing from the seams in the cooler 
or cold lava around it. What a sight opened to our eyes 
as we stood on the edge of that caldron of fire! When I 
first saw the Grand Canyon of Arizona, the beauties of 
the skies which I had loved and studied so long were all 
for the moment forgotten. When I saw Kilauea for the 
first time, even the Grand Canyon suffered in comparison. 
Who can describe the boiling, seething, exploding mass of 
molten lava, chilled on part of its surface; now running like 
a river to a horrid open dragon’s mouth ready to gulp it 
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in, only to spit it out in a column of fire at a dozen other 
places in that sea of flame? Just before we left the scene 
in the early evening, a swift stream of dark, skimmed-over 
lava rushed to the side of the crater from where we were 
watching it, evidently undermining a projection of the 
cooled lava which tumbled into the vortex; then came an 
explosion of the hot lava that seemed to shake the solid 
floor under us; and we were glad to get away for the 
moment for fear we too might contribute to further 
demonstrations in the fiery lake below us. 

If the living crater-bottom was awe-inspiring in the day- 
light, one can imagine what it was when we returned and 
viewed it in the darkness. Long before we reached the 
crater, the lurid glare of the hot lava on the steam ever 
rising from the cracks and fissures in the cooled lava could 
be seen in wondrous beauty. And the crater itself! I find 
no words to describe Kilauea as we saw it that night. We 
lingered till near the midnight hour, then off to Volcano 
House to rest for the night, and dream of the wonders of 
creation. 

When we said good-bye to the Hawaiian Islands at 
Honolulu, our friends, following the custom of the natives, 
gave us an ‘‘aloha”’ that meant much to us. Indeed, when 
the beautiful wreaths of flowers were hung around our 
necks until we were almost smothered with their number 
and fragrance, I confess my Adam’s apple climbed pretty 
high in my throat. 

Our trip across the Pacific Ocean from Honolulu to San 
Francisco was perhaps the most pleasant of all our fourteen 
thousand miles’ journeying on water — sunshine every 
day, and plenty of fun among the passengers and sailors. 
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We reached the shores of our native land in a fog that 
prevented us from seeing the beauty of the Golden Gate. 
The engineers of San Francisco had prepared a welcome 
for us, and we visited both the Lick Observatory and the 
Mount Wilson Observatory before starting across the 
Continent. 

I need not dwell on the beautiful scenery of that journey 
home. We had rain and snow part of the time, but every 
hour brought us nearer home, and we were content and 
happy. At last we reached the land we loved better than 
any we had seen in our long journey, and my good friend 
Swasey and I parted at Chicago to take the last lap of 
our trip alone, he to Cleveland and I to Pittsburgh, where 
we were right glad to receive a joyous welcome home 
from our dear ones. 


At this point the Autobiographical Notes left by Dr. 
Brashear came to an end. 


CHAPTER XX 
SOME LETTERS 


THROUGHOUT his long and busy life Dr. Brashear was a 
constant and voluminous letter-writer. He used to rise 
early in the morning, and before breakfast-time had ar- 
rived, page after page of his easy-flowing, closely written 
long hand, whose margins were liberally filled with post- 
script afterthoughts, were scattered over his table. 

Although he found his last years too busy to com- 
plete his Autobiographical Notes, he was never too 
busy to write to his friends. His numerous letters written 
during this period present a revealing picture of the last 
ten years of his life, years so full of demands upon his 
time and energy that his abundant vitality at last failed 
him. 

From the hundreds of letters written at this time, a few 
have been selected to complete informally, without the 
intrusion of a biographer, ‘‘Uncle John’s”’ story of himself. 


To Colonel, afterwards General Richard L. Hoxie, of 
the United States Engineer Corps, and his talented wife, 
Vinnie Ream Hoxie, whose statue of Lincoln adorns the 
Capitol in Washington: 

1954 PERRYSVILLE AVENUE 


PITTSBURGH, Pa. 
January 13, 1910 


My DEAR, DEAR FRIENDS: 
What will you think of your friends in Pittsburgh so 
long in acknowledging your kind and so fully appreciated 
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remembrances for Christmas and the New Year? Do 
you for a moment think we have lost one jot or tittle of 
our affection for our dear friends the Hoxies? No — this 
old world will cease to turn on its axis and the moon be ~ 
blotted from the sky before such a calamity could take 
place, if indeed memory could cling to us so long. 

But do you know how busy a fellow I am — far more 
than when you were here with us? For besides the Uni- 
versity, now putting up its new buildings on the new site, 
I am busy with the great Technical School that I have 
been with since its inception, the Observatory, for which 
I raised nearly $300,000, the Carnegie Institute, etc. I 
have recently been given a quarter million dollars, the 
interest of which is for the betterment of teachers and 
teaching in the public schools, and this last-named re- 
sponsibility has taken a large share of time I didn’t have 
to spare — and it is proving a herculean task. 

Of course I have Lucien Scaife as one of my right- 
hand men, growing more dear to us as the years roll by, 
and as our time for work is growing shorter and shorter, 
we are working while it is called the day, paying little 
attention to the other part of the old saying. 

Then, too, I have my dear invalid companion to care 
for who, with my good old mother now nearing her 
ninety-first year, must be looked after tenderly and 
kindly. 

I did so hope to get to Washington for the dinner of 
the National Geographic Society, and also for the dedica- 
tion of the Carnegie research building, but I found at the 
last moment I could not go. I did steal the time to attend 
the dinner to my friend Secretary of State Knox given 
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him by the Pennsylvania Society of New York, but hur- 
ried home, as I do not care to be away from Ma at night. 

Now I have made excuses enough, I am sure, yet Ma 
will tell you that I have not had it out of my mind a 
single evening to write to you, for I do much of my letter- 
writing of a personal character right here in her room 
where I am writing at this moment. Now I am asked to 
go downstairs to meet a gentleman, so I must stop for the 
moment, but this letter will be written if it takes till 
midnight. 

Here I am an hour later. Think of it — one of our col- 
lege boys wanted me to become a member of one of their 
fraternities! 

Yesterday I was called five times by people wanting 
me for the following: Two calls were for lectures — had 
to decline both of them. One call to give the address of 
welcome to the National Florists’ Association, another to 
do the same thing for the National Brickmakers’ Asso- 
ciation, and a third to give an address on the life of Wil- 
liam Metcalf who passed away a very short time ago. I 
think Colonel Hoxie knew him well. This address is to 
be before the American Institute of Mining Engineers. 
Now what do you think of that for one day — and this 
is repeated again and again, though not so many calls 
piled up in one day. I often wonder how I get through all 
the tasks given me. I am fast nearing my threescore and 
ten — only ten months more — and I am wondering when 
folks will let up on me. 

How changed our friendly relationships have become 
since you dear people left us. Many have gone to “‘The 
Summer Land of Song’’; others have gone away from the 
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city; and others, growing old like ourselves, keep within the 
confines of their own homes, and so we see little of them 
and they of us, for my dear companion gets out of her 
room but seldom. Although we have invitations coming 
to us every day almost, it is impossible to accept, and I 
do not go to receptions, etc., when gentlemen and ladies 
are invited because I cannot have the company of my 
good wife. But she insists that I go occasionally where 
the gathering is of men only. I find her companionship 
better and more precious as years roll by, and I know the 
Hoxies will say ‘‘Amen”’ to this sentiment. 

I had so little time to look after Christmas remem- 
brances that they had to suffer this year, but we tried to 
send some little remembrance to all. It is an old saying 
that it is not the value of the gift but the spirit in which 
it is given that makes it worth while, and so we know our 
friends remembered this when they received our little 
gifts to them. You, dear Mrs. Hoxie, will be pleased with 
something I am going to tell you about the pretty ribbon- 
bound gift you sent to Ma. All the family were set to 
guessing as to what it was designed for. Ma kept it 
nicely folded and laid on a chair by her bedside with some 
linens that Effie had made her a present of. 

One bitter cold night about two weeks ago she com- 
plained that her feet were cold after I got her in bed, and 
I got the hot-water bottle for her and made her feet very 
comfortable. Some time in the night we discovered the 
bottle had sprung a leak and her poor feet were wet and 
cold. We knew a second bottle we had, leaked — and 
what should we do? 

I saw the red binding on that precious flannel bag, and 
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thought of the sleeping-bags of the polar explorers, and, 
covering the wetted place with a rubber cloth, I warmed 
that bag and put her feet in it, and what a glorious suc- — 
cess it was! Now the cold nights come — and we have 
had a large share of them this winter — no more hot- 
water bottles are used, but those dear feet, one of which 
was so cruelly broken and torn, are encased in the soft 
flannel to keep them warm, and how nicely it does work! 
It’s the most useful gift that came to her, and it goes 
without saying that Ma will have good cause to remember 
her dear friend Mrs. Hoxie, and paradoxical as it may 
seem, the colder the weather gets the more will she have 
cause for remembrance. 

Well I must now say good-night and help my old lover 
to her bed, and our earnest, heartfelt wish is that all good 
may come to you all this year of 1910. Do not forget our 
love to Richie. We long to see you all. 

Faithfully yours 
JOHN AND PHa@BE BRASHEAR 


The following letter needs no explanation: 


February 3, 1911 
My pear Mapam: 

Your communication was received yesterday, and I 
spent an hour last night reading the same, although I 
could not well spare the time. You have taken twenty- 
three pages to say what could well have been said on one 
page, and I am really sorry you take up this matter in so 
Serious a vein. 

If I thought I had to worship the kind of a God you 
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depict — one full of vengeance — with hell and damna- 
tion as the final punishment of those who do not agree 
with the doctrines you lay down as His own, then I 
would prefer to be a ‘‘poor Indian whose untutored mind 
sees God in clouds and hears him in the wind.” 

Would you as an earthly parent do such horrible things 
to your children? If you did, you would be a fiend incar- 
nate. No, you wouldn’t do it. Then why put it on a God 
of Love? 

No, my religion you will find all embodied in one verse 
of the Bible, Micah, 6th chapter, 8th verse.1 

It will be useless to further discuss these matters and 
I know of no one who would care to do it. Let your pur- 
pose, my good lady, be to spread sweetness and light, 
goodness and kindness around you. This will give you 
infinitely more pleasure than all the dogmas in the world. 


I am 
Very truly yours 
JNo. A. BRASHEAR 


A group of letters to Miss Madeline Hester Pitt-Taylor, 
who, with her aunt, Miss Hester Louise Pitt-Taylor (both 
descendants of William Pitt), came to Pittsburgh in 
November, 1908, and, as guests of the city, joined de- 
scendants of General Forbes and the Washington family 
in the Sesqui-Centennial Celebration of the founding and 
naming of the city of Pittsburgh. A deep friendship with 
them formed at this time was heightened by their minis- 

1 He hath shewed thee, O man, what is good; and what doth the Lord 


require of thee, but to do justly, and to love mercy, and to walk humbly 
with thy God? 
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trations to Uncle John during his serious illness in London 
in 1911. 
PITTSBURGH, PA. 
March 20. 1915 
My pDEAR FRIEND MADELINE, 

It is not often I delay so long in responding to such a 
good letter as your last one to me, but when it came I was 
away from home on a lecture tour to the Washington and 
Baltimore Engineering Societies, affiliated with the great 
parent society of America, The American Society of Me- 
chanical Engineers, of which I am the unwilling presi- 
dent this year. 

I overdid myself on that trip and have had to pay for 
it by being laid up for two weeks, and am just now begin- 
ning to be myself again. Indeed, I ventured last Wednes- 
day to give a lecture on ‘‘An Evening with the Stars” at 
the Chapel of the Episcopal Church of the Ascension, 
just now presided over by my good friend Bishop Van 
Buren, not long since Bishop of Porto Rico. He is a 
lovely character — full of the human side of life, and just 
as full of fun. 

Our Episcopalians, indeed all or most of our denomina- 
tions, now invite the laymen to speak in their churches, 
parish houses, and chapels when they have a message for 
human betterment and uplift to bring to their people. 
And why not, my dear Madeline? How many want to 
hear of the good and beautiful in God’s universe! Surely 
it makes for good and not for evil; and one of the things 
that has brought much happiness to me is that in the 
Allegheny Observatory which you honored with your 
visit, I have been able to carry out my lifelong desire to 
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have a department of astronomy forever free to the peo- 
ple. Since you were here, 14,500 interested folks, old 
and young, rich and poor, learned or otherwise, have had 
the pleasure of a visit to that temple of the skies, and 
when the night is unfavorable for observation, a lecture 
is given in the beautiful hall, and as we have hundreds of 
lantern views taken right from the skies, all go away 
happy that “the heavens declare the glory of God.” 

Well, that is exploiting my own doings enough, though 
I will assume enough of the ego to enclose some clippings 
of kind words said of your friend in the new responsibility 
thrust upon him. 

I did: not want to accept such an honor with its re- 
sponsibilities, and it was only after a promise made by 
Secretary Rice to relieve me of all minor duties, as they 
did my friend Mr. Westinghouse, that I agreed to accept 
the position. 

One of the things that will interest you in reference to 
our membership is the appealing letters I receive from the 
Belgian members, eminent engineers in their profession, 
some of them driven over to England by the cruelties 
of this awful war, brought upon them by the desecration 
of their neutral country. 

I read every line of your letter with here and there a 
hope, but I could not, I would not suppress the sorrow I 
felt with the sufferings that have been so wantonly 
brought upon millions of men, women, and children; and 
yet, while I am a member of three peace organizations — 
among them, Honorary President of the Women’s Peace 


1 An editorial in Steel and Iron referring to the address of the retiring 
President of The American Society of Mechanical Engineers and the 
election of Brashear, “‘the humanest of all scientists in America.” 
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Association — I cannot, I dare not wish or hope for peace 
in the present state of affairs; for if peace is declared now 
or soon, with the German army in its present state, it 
means peace only for a brief period, even in our, or at 
least your generation. 

I love many of the German people, as I have personally 
known many of their master minds, but I do not now, 
nor could I ever tolerate German militarism, or, for that 
matter, any form of militarism that places the military 
man so far above his fellows. Perhaps I may go too far 
in this, but I am such a lover of peace and arbitration 
that, although going onward to my seventy-fifth mile- 
stone, I have never yet had a dispute — business or 
otherwise — that called for the services of a barrister or 
law court. My son-in-law tells me I am too much imbued 
with this spirit, so much so as to be imposed upon; but I 
have absolutely no regrets on that score. 

It is astonishing how much literature the German 
writers have been scattering broadcast in America, 
though I have seen none of it of late; for their almost 
herculean efforts to blot out the crimson stain of Bel- 
gium’s devastation have proved futile because the logic 
of their defense only makes the stain appear deeper. The 
wrong is always, 1.e., in every paper of defense, condoned 
in the necessity of breaking the neutral agreement, with 
the promise that it will be made good after the war ts over!! 


April 12, 1915 © 

I wonder how many times I have sat down at this table 
in this little den on Perrysville Avenue, with the thought 
uppermost in mind — now I must write to Madeline — 
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and then some one comes in; why bless you I had written 
just one line of the above when three visitors were an- 
nounced and I had to go downstairs to receive them; but 
when a fellow has so many irons in the fire as I have, these 
things are to be expected. 

Well, here at close on to seventy-five years I am work- 
ing fifteen hours a day, sometimes physically, sometimes 
mentally, and sometimes both together, the last-named 
particularly the case in my work on the great telescope 
for Canada which is to be, it is hoped, the masterpiece of 
the world. My first glass for a telescope weighed about 
four pounds; this glass alone weighs now, after more 
than five hundred pounds have been ground off its various 
surfaces, forty-six hundred pounds. 

The mounting of this lens, or parabolic mirror (for it is 
to be a reflecting telescope), will weigh fifty tons, and its 
piers will weigh two hundred tons — all to penetrate a 
little deeper into the realms of outer space. I’ve given a 
lot of time to this great work since I came from Canada 
last October, and I like the work; but it makes my old 
limbs pretty tired. Then my educational work with the 
fund entrusted to me culminates for the year this month, 
and that entails a great deal of interesting even if tire- 
some labor, but it is paying big dividends. 

Since you were here the students and faculty of both 
the University and the Carnegie School of Technology 
have doubled in numbers, and that means work for all 
the Board of Trustees of these institutions; so, take it 
all in all, I am a pretty busy man at my age; indeed, I 
think I am guilty of having told you a lot of this when I 
wrote you last. 
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This terrible war has also brought many other duties; 
and the various forms or plans to help the Red Cross 
work are almost numberless. 

To-morrow night Madame Depage gives an address at 
Carnegie Music Hall for the Belgium Relief Fund. You 
probably know her as the wife of the Chief Surgeon to the 
King of Belgium. He came over to this country I think 
in May or June last, to preside at the Surgical Con- 
gress in either New York or Atlantic City—I forget which. 

I think I told you of having been elected President of 
The American Society of Mechanical Engineers for this 
year, a big responsibility, I assure you. Last week we 
had a Council meeting in New York at which one of the 
important matters was to take care of the Belgium mem- 
bers who have had to appeal to us in their dire necessity, 
and I am glad to say there was not a dissenting voice in 
the Council as to our duty in the matter. 

I had a sad piece of news this morning in our paper. 
Last Wednesday I was introduced to a fine young Eng- 
lishman, a lieutenant in your Navy, who had been here 
some little time inspecting structural steel. The poor 
fellow was stricken with pneumonia and died yesterday. 
He had a companion with him when I was introduced who 
I think was an under army officer. 

How much I was interested in your letter to me and 
your story of the brave fellows who have been wounded, 
and of your taking one of the convalescents out for an 
automobile ride. You are doing a great, good, and noble 
work, a work I would love; but somehow I fear I would 
be so overcome with sympathy for the suffering that I 
would not be of much use to the sufferers. 
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IT am sure you must all know how your friends in Pitts- 
burgh stand in the dreadful war; and while we have so 
many German citizens who have emigrated here, and are 
naturally pro-German, yet there are many, many of the 
larger intelligence that cannot forgive that sundering of 
Belgium neutrality, and the awful carnage the German 
army left in their trail. I am sure it will be many genera- 
tions, if ever, before the world will forgive them for that 
one horrible example of ‘‘ Me and Gott.” 


February 20, 1916 


I wonder, my dear girl, if you do not begin to think I 
have forgotten you, or am very careless about writing 
letters. No, it is neither of these that has delayed my 
response so long to the dear letter you wrote me last, for 
I prized that letter; and to how many friends — new- 
made and old friends — have I either read or quoted its 
contents! 

But, oh, I have been almost crushed with work for 
months, and it seems to me the older I get the more I am 
asked to do; and not alone what might be called my 
legitimate work, but a hundred and one other things. 

First came my seventy-fifth birthday anniversary 
celebration of which you wrote in your letter. Well, it 
was a wonderful affair. I had very little idea what it 
meant until I got into the ‘‘maze,”’ and then kind words 
and songs and pageants and gifts, and tributes from a 
thousand dear friends! Bless you, dear Madeline, I 
honestly lost my head when I was led from the dinner- 
table to the platform for the pageant where seventy-five 
of the school teachers my Educational Commission have 


228 JOHN A. BRASHEAR 


sent out to summer recreation and study walked single 
file before me, each one dropping an American beauty 
rose in my arm — a rose for every year of my life; while 
behind me stood a young man in classic costume repeat- 
ing the lovely poem: ‘‘A Rose for Every Year.’ Well, 
you may have some faint idea of my feelings at the time; 
and this was followed by thirty citizens of Pittsburgh 
carrying banners of the scientific, civic, and other socie- 
ties that have elected me to honorary membership, ete. 

When I was led to the table again, there sat a great 
silver vase from the Phoebe Brashear Club, nearly three 
feet high, beautifully engraved, and the presentation and 
portrait on it; but will you believe me, I never saw zt until 
the gentleman selected to present it got up and commenced 
his address. 

But I could fill pages with an effort to tell you what 
happened that eventful 24th of November. I am going 
to enclose a newspaper clipping that will help you un- 
derstand a little more of the affair; but, dear Madeline, 
— it literally broke me up so that I have not yet been able 
to comprehend what a big affair it was. More than once 
I broke down completely. 

Well, this lovely affair brought me three hundred or 
more letters and telegrams from many of my good friends 
like your dear self; and though I have been working like 
a Trojan, I have not yet caught up by at least fifty 
letters, for you know I could not dictate such responses. 
I also received many lovely gifts, and had you seen my 
home you would have imagined it to be a florist’s es- 
tablishment. 

The echoes of the birthday had not yet quieted down 
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when I had to go to New York to attend the Annual 
Meeting of The American Society of Mechanical En- 
gineers of which I had been President the past year; and 
I had to make my annual Address, a copy of which I will 
send you, though it is rather out of your line. Possibly 
your good father might care to glance over it. 

And what do you think came next, while I was in New 
York attending the annual meeting of the Engineers? 
Secretary of State Lansing appointed me a delegate to 
the Pan-American Scientific Congress that was to meet 
in Washington from December 27th to January 8th; and 
that meant work, work, work; for all the South-American 
republics were represented there by their very best men 
and women and Canada sent some big people. I love 
Canada. She is doing nobly in this struggle against mili- 
tarism and German domination. God forbid that it 
should ever come! Lord and Lady Aberdeen have been 
with us. I have known Lady Aberdeen for twenty-three 
years, and was a guest at their house, Rideau Hall, near 
Ottawa, many years ago. 

It was a wonderful Congress, and I learned enough 
Spanish to give those who came from the Southland the 
hand of fellowship. Since my return I have given six 
lectures to civic, commercial, and educational institu- 
tions on the work of the Pan-American Congress, and its 
great value to the world’s betterment. 

And now, dear Madeline, you will surely say I have 
been a busy man; but I have put an addendum to all this 
by going to Boston ten days and giving a course of lec- 
tures on astronomy, taking in Boston, Lynn, Schenec- 
tady, and Rochester. So here I am this Sunday morning, 
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looking out of my window, over the snow-clad hills of 
old Pittsburgh, where you and your dear ones were hon- 
ored guests only a few years ago. 

I get letters from a good many of my friends in Eng- 
land, and nearly all are saddened by the dreadful inci- 
dents of the war. Lady Ball wrote me some time ago that 
her son was lying in the room adjoining the one in which 
she was writing —a wounded soldier, brought home 
from the trenches. Sir James Dewar writes me that he 
and Lady Dewar are breaking down in health, all from 
the sad news of relatives killed or wounded in the war; 
and so it is with many of my Canadian friends. 

I was over in the city when the news of the cruel 
murder of the English nurse came to us. I did not know 
of it until I got into the street-car and opened my news- 
paper and saw the terrible headlines, ‘“‘Miss Cavell 
Murdered in Cold Blood.”’ Not since the war began have 
I felt like shouldering a musket as I did that day; and 
_ I have never gotten over that terrible travesty on so- 
called Kultur! It is one of the blackest clouds, to my 
mind, on the horizon of humanity. I have known some of 
Germany’s best people; and while I cannot understand 
why a recent personal letter to me from Heidelberg was 
not censored and forbidden the mails, for the paragraph 
I here quote, yet I cannot get away from the thought 
that such a man never would have permitted such a 
horrible deed if he could have prevented it. Here is the 
paragraph: 

“Tf every one thought as you do, there would not be 
this dreadful condition that we have now, which almost 
makes me lose faith in humanity.” 





ADDRESSING THE 15TH U.S. ENGINEERS AT OAKMONT 
ON THE EVE OF THEIR DEPARTURE FOR 
FRANCE IN 1917 
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Some that I have shown this sentence or paragraph to 
think that it does not include the German people, but I 
know the man so well, and his hatred of war, that I am 
inclined to think otherwise. When you contrast this 
with what the German coal dealers stamped on their 
briquetted coal, ‘‘Gott strafe England,’ we can see 
only the most bitter hatred that is inhuman to say the 
least. 

I am glad your brother is steadily advancing in rank, 
and hope his life will be saved to you and your dear 
ones. 

December 17, 1917 

It is a rare thing for me to get so far behind with my 
correspondence as I have since I came home from my 
very brief vacation the past summer. 

I am so deeply mixed up in educational, philanthropic, 
and new work, that although I have passed my seventy- 
seventh milestone I am at it on an average of fourteen 
hours a day, and some nights I go to bed almost too tired 
to sleep. 

Well, these are surely strenuous times for all of us. 
Even our little nine-year-old granddaughter knits when 
she comes home from school; and when I gave a lecture 
last week on the Orient and incidents of my journey 
there in one of the prominent churches of the city, women 
and children all over the church were knitting. 

Our workshop is now all devoted to range-finders, 
panoramic sights, and gun-sights for the Navy. Alas, 
that we were so long waking up to our duty in helping to 
crush the monster of German militarism and Hohen- 
zollernism. England and France have done nobly, and 
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our neighbor Canada has made a high mark with her 
noble soldier boys; but, ah, it was a sad sight when I 
passed through Toronto in September to see the one- 
armed, one-legged soldier boys; to see the consumptive 
faces, the blinded eyes of those fine fellows who had 
fought in the trenches until wounded for life. 

I have worked for them, lectured for them, given ad- 
dresses at their meetings, and only recently helped to 
raise a nice fund for the British boys who have volun- 
teered in the United States under Brigadier-General 
White, a fine fellow who spent two years of his army life 
in the trenches in France. 

I am always called upon to meet Commissions coming 
over from England, France, Italy, Japan, China, and I 
am on several boards of the Government, like the Na- 
tional Research Council, etc. So you see, my dear Made- 
line, there isn’t much chance to rest. 

There are now over a thousand school teachers from 
_ the public schools who have had the benefit of funds of 
the Henry C. Frick Commission, over six hundred of 
whom are members of the Phcebe Brashear Club; and 
this Club is doing yeoman work for the Red Cross. 

I was in New York attending the Annual Meeting of 
the Engineers’ Society last week. It was an enthusiastic 
war meeting all through. I went to see Mr. and Mrs. 
Carnegie while there, and found the dear man fairly well 
physically. He remembered my talks on astronomy when 
I visited him at Skibo in 1911, when Lloyd George and 
other notables were his guests. 

I also visited the Fricks, with whom I lunched on 
Friday. Their daughter Helen has been working like a 
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Trojan for the various departments for the soldiers’ com- 
fort. Just a week before I was at their home, Helen 
had sailed for France to take up some important work 
there. . 

It was so interesting to read your story of the London 
air-raids and the children’s fun over them. Well, it’s a 
sad commentary on the word Kultur that the dear little 
innocents have been ruthlessly murdered. I was so glad 
to learn from your letter that you were resting out in the 
country, where I hope you were, and, perhaps are now, 
comparatively safe from these air-raids. 

Well, we are making hundreds and thousands of aero- 
planes here in the United States; and if we can only get 
our aviators in good shape, such fellows as Will and 
Blair Thaw, they ought to be a mighty factor in helping 
to end the war. 

We have heard from your Commissioners, your officers, 
your big men, of the mistakes made by England in the 
beginning of the war. We have avoided some, but not 
all of these errors, by any means. But the mobilization 
of several million men in cantonments is such a herculean 
task that it cannot be expected that all requirements for 
comfort, for sanitary environments, for a high moral 
standard, can be met in a day; but from all accounts they 
are doing well. Recently my secretary visited Camp Lee 
in Virginia and Camp Hancock in Georgia, and brought 
back a very favorable report. 

Well, my dear Madeline, I will try not to be so long in 
replying to your good letters, which I always enjoy. 
I do not fail to let others of your friends here read 
them, 
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It was so kind of you to send me such a nice letter 
when you had not as yet received a reply to a letter 
written some time ago; and while some part of your 
letter was censored, I cannot imagine what the good 
censor would cut out from such a noble, patriotic, help- 
ful woman as my dear friend Madeline, who has not only 
done her bit, but has really brought on her illness by 
looking after the comfort of the wounded but convalescent 
soldiers. 

Just as I had finished the above paragraph, I was called 
over the phone by Mr. James I. Kay, who is President of 
the Board of the Newsboys’ Home. To-morrow evening 
being Christmas Eve, the newsboys celebrate, and are 
always given useful presents, sweaters, shoes, caps, and 
a box of candy. I have been making the talk to them for 
eighteen years, as the Home was organized by one of my 
old schoolmates. It’s a jolly, noisy crowd, I can tell 
you. 

The Santa Claus of last year, a fine young fellow, son 
of Judge Buffington whom you may remember, is now in 
the Ambulance Corps in France. Well, what I started to 
tell you was, that Mr. Kay called me up to be sure I 
would be there.! 

I told you when I wrote you last that I had been in 
New York attending the Annual Meeting of The Ameri- 
can Society of Mechanical Engineers. One whole week 

1 Brashear usually entertained his “jolly”? audience with lantern slides, 
stories, and running comments, and he has frequently remarked that the 
severest test of a lecturer, without which his talk would be an ignominious 


failure, was to preserve order, and hold the boys’ attention when the lights 
went out. 
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was devoted to war problems, but I had to give an illus- 
trated lecture on ‘‘Science of the Beautiful in Common- 
place Things.”” The house, the great auditorium, was 
filled to the brim, many, alas, having to stand (something 
I don’t like). The experiments conducted by my friend 
Dr. Hower went off beautifully, something they don’t 
always do before an audience. 

I concluded my talk by saying: ‘‘The science best 
worth while in this world is that of extracting sunlight 
from behind the clouds, and scattering it over the shad- 
owed pathways of our fellow travelers.” 


Up to the last years of his life Uncle John retained his 
interest in science and his scientific friends, as the follow- 
ing letter to his friend Edward D. Adams indicates: 


PirtsBurGH, Pa. 


My pear Mr. Apams: Nov. 5, 1918 


It seems so long since I heard from you the last time, 
when you with your good companion were starting off on 
the eclipse expedition, and I have been concerned ever 
since to know if you were fortunate enough to see any 
part of the total phase of the eclipse, as all the reports I 
have seen from your station were unfavorable. 

No doubt you know of the results of the Lick Observa- 
tory party at Goldendale, distressingly unpromising up 
to within one minute of totality, then a perfect sky, 
clouds brushed aside by a good angel’s wings — and we 
were made very happy by the most perfect seeing and 
views of the total phase that mortal could wish for. 

I think that at least seven eighths of the photographs 
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were successful, and everything worked with a precision 
never witnessed by me before, although I have been the 
fortunate witness of three solar eclipses of the sun. The 
first was in 1889 at Winnemucca, Nevada; the second at 
Union Springs, Alabama (I was father of this one for our 
Observatory), and the third, this last eclipse of June 8th. 
More than once I wished you had been with us, for I did 
hope you would have a full fruition of your hopes. 

Well, I am within nineteen days of my seventy-eighth 
milestone, and in the course of human events I may not 
be able or permitted to see the great eclipse of ’23, but I 
trust you and the dear boys will see it, for to my mind it 
is the most sublime spectacle that can be seen in this old 
round world of ours. 

I have looked down into the abyss of the Great Canyon 
of Arizona, into the burning, boiling caldron of Kilauea, 
and have surveyed the beauties of the valleys of Cali- 
fornia from an aeroplane soaring high over the Lowe 
- mountain peaks; but somehow one feels such a sense of 
littleness and of the majesty and magnificence of the 
Creator’s work, in witnessing the blotting out of the sun- 
light, the bursting out of the magnificent streamers. Oh, 
well, I must close this human effort at description, and 
simply add the words of Service in his description of the 
Northern Lights, 

It was not good for the eyes of man, 
It was a sight for the eyes of God. 

After the eclipse was over, Dr. Campbell and his wife, 
Dr. Plaskett and his wife, Mr. Swasey and I went directly 
to Victoria, British Columbia, to attend the opening ex- 
ercises and dedication of the Dominion Observatory 
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there, where we had a right royal time. We worked on 
this great glass for nearly four years, under very trying 
conditions toward the last. Indeed, it was practically 
perfect, humanly speaking, on two occasions, but due to 
temperature changes, which we could not control owing 
to a scarcity of gas fuel and a desire to get just a little 
nearer to our ideal, the ‘‘figure’”’ was lost; but the final 
corrections over that great surface exceeded by half the 
specifications — the greatest error found by nearly a 
week’s study under the best conditions not being greater 
than one eighth light wave, equal to one four-hundred- 
thousandth inch or one sixteen-thousandth millimeter, 
and there were some parts of the surface that did not 
deviate one twentieth light wave, or one millionth inch. 
I had a royal view of the Cluster Messier 13 (given as 
thirty-five thousand light-years distant from the sun) in 
the great glass, and the photo taken of it reveals a mighty 
universe or cluster of sixty thousand suns — and the end 
is not yet. 

Just now I am deeply interested in the re-education of 
returned disabled soldiers, and hope to be of some service 
in this sad but important duty we owe to these poor 
fellows. 


The following is a letter to D. F. Henry, an old friend 
who, on the verge of eighty-four, had just published a 
volume of his reminiscences: 

October 26, 1919 
My pear Mr. Henry: 

The unfortunate dose of influenza that pretty nearly 

laid me low in the early part of the year, and later on an 
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attack of ptomaine poisoning that came near to sending 
me over among the stars, made it imperative that I 
should slip away during the summer months for a rest 
at my little island home in the Muskoka Lakes, Ontario, 
and I have been home only for a short time. Quite myself 
in many ways, but still bothered with a weakness in my 
seventy-nine-year-old legs, I am yet, I trust, still able to 
send out a little sunlight into the pathways of my fellow 
travelers over this old world of ours. 

I did a lot of writing while away, but found on my ar- 
rival home scores of letters piled up that my secretary 
and home folks did not send me, as they wanted me to 
rest and get well. But like your own good self I have 
found that the most difficult thing for me to do is to do 
nothing, and even now I sometimes wish for more work- 
ing hours in the twenty-four. It is fortunate, too, that in 
my later life, and particularly since the passing away of 
my dear companion, I have had such congenial work as 
_ the administration of the half-million-dollar fund placed 
in my hands by Mr. Frick for the benefit of the teachers 
of the public schools of our city — a work that has quietly 
been doing a great deal of good in many ways, particularly 
in the domain of Americanization and social service 
among our foreign population. 

But I am getting away from the purpose of this 
letter. My secretary is, of course, not with me on Sun- 
day, and it is a pleasure to write you with my own 
hand and pen to tell you how I enjoy reading your rem- 
Iniscences. 

I was all the more absorbed in your reminiscences be- 
cause, while my life-work has been largely in the domain 
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‘of science and its correlated studies, there are places in 
your career that I came pretty closely in touch with. 
For instance, you mention the old hostelry at the corner 
of Water and Ferry Streets. I learned the trade of engine 
building at the works of John Snowden & Sons in Browns- 
ville, 1857-60. I think it was 1858 or ’59 that three of us 
mechanicians came from Brownsville to Pittsburgh to 

’ put the engines in two cotton boats — side-wheelers. The 
reason we had to come to Pittsburgh to put the engines 
in place was because the boats were too big to go through 
the locks at that date, and a rise came just as we were 
ready to put them in at Brownsville, and the boats were 
floated over the dams in the big rise that came at the 
time. Well, our party of mechanicians stayed at the little 
hotel you mention until we finished the job. 

How well I remember when you started the Henry 
Auction Company, and it is as fresh in my memory as if 
it occurred yesterday when you relaid the rails of the 
Perrysville section of the electric railway and had that 
little cupola to pour hot metal on the joints to weld them 
together. That was, I think, the first time I ever had the 
pleasure of shaking hands with you, though I am not 
sure of this, for your friend and my friend, Oliver Scaife, 
invited me to take a ride in the first car that went as far 
as Marshall’s Lane (as it was then), and I think I can 
remember how many times we got off the track and how 
many times the trolley tumbled off the double wire that 
was first used, from which the power was taken, generated 
at the old power-house at the foot of Perrysville Avenue, 
a place that has become historic not only as one of the first 
power-houses ever built in which to generate electricity 
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to drive electrically propelled cars, but where Acheson 
perfected his method — after you had put up your new 
power-house — for making carborundum, which brought 
him a fortune. Indeed, he told me before he developed 
his method of making graphite, his profits from the manu- 
facture of carborundum were $100,000 a year. He often 
came to our workshop to get little things done for him in 
the mechanical line. Sometimes, when I am sitting near 
a conductor on the Perrysville line and he calls out, 
**Power-House Steps,” I tell him the story of how the 
stopping-place got the name, for I doubt if there is one 
conductor on the line who knows a thing about the old 
power-house. 

I had the honor some years ago of proposing the name 
of Acheson to the Trustees of the Western University of 
Pennsylvania for the degree of Doctor of Science, and of 
placing the hood of that degree on his shoulders. 

Just after you had finished the Perrysville System with 

the old Bently-Knight motors, I had a visit from Pro- 
fessor Blake, then one of the most eminent physicists in 
America and Professor of Physical Science at Brown Uni- 
versity. I cannot forget his overflowing encomium on 
the men who would make such a pioneer venture to climb 
such a hill by electricity. 

Then your association with the development of the 
telephone — another pioneer venture worthy of your 
name. I listened to some of the first messages over the 
telephone in Pittsburgh, and when the first messages 
were to be sent across the continent, I was the one invited 
guest in the Dey Street office in New York besides my 
dear friend Alexander Graham Bell and his grandson. 
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This was, I think, Sunday afternoon, January 24, 1915. 
I listened to a conversation across the continent, first 
with Mr. Watson, whom we could not hear very well (he 
was the man who made Bell’s first telephone). Then we 
talked with Charlie Moore, Director-General of the 
Panama Pacific Exposition, whom we could hear splen- 
didly. Then with President Wilson at Washington, then 
with Higginson at Boston, and then with President Theo- 
dore Vail, who was at the time at Jekyl Island, off the 
coast of Florida. 

Well, you and I have lived through a wonderful age of 
progress, for in the line of astronomical and physical 
photography, of spectrum analysis, or wireless telegraphy 
and of aviation, marvelous discoveries have been made 
since I began my scientific studies in the old rolling mills 
of the South Side as a greasy millwright. I have a picture 
of the first dear lady who sat for a daguerreotype and 
heard the story from her own lips of that long sitting. 
Now we make an apparatus in the little shop on the hill 
to photograph the swift-moving projectile as it moves 
out of the gun and through the air, and can tell to a 
thousandth of a second how long it required to move over 
a space inside or outside of the gun for a foot, one hundred 
feet, or a mile. 

When I commenced my studies on Star Land, our tele- 
scopes could not reach to the borders of our own universe. 
Now, with the great telescope of seventy-two-inch 
diameter, for which we made all optical parts, “‘island 
universes”’ have been discovered entirely removed from 
our own environments. And I have a picture, a phote- 
graph of one taken last June, but light from that ‘island 
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universe”’ left it 800,000 years ago and has been traveling 
at the rate of 186,000 miles every second of that time. 

Can the human mind grasp such quantities, such dis- 
tances? But I must not draw this out any longer. It is a 
joy to me to have known you and so many of your col- 
leagues in the great and good things you have done for 
our city and for humanity. I am glad that you have put 
it all in your reminiscences. I have part of my auto- 
biography written, but it is slow work, and I must get at 
it soon or memory may prove false to me. Here you are 
four years ahead of me in age and have given us a lovely 
talk of your life-work. God bless us every one. 


Ever yours 


JOHN A. BRASHEAR 
NOTE: 


Brashear does not mention anywhere in his Autobiography the cele- 
bration of “‘ Brashear Day’ at the Panama-Pacific International Exposi- 
tion in 1915, the year he served as President of The American Society of 
Mechanical Engineers. His appointment by Governor Brumbaugh as 
Pennsylvania’s ‘‘most distinguished citizen,’’ and the subsequent cele- 

bration of ‘‘ Brashear Day” were among the many honors paid him in his 

later years in which men of national and international prominence took 
part. Reading from left to right, the men in the group at the celebration 
of “Brashear Day” in the picture facing page 240 are: Professor Charles 
A. Burckhalter, Daniel Craig, Colonel F. D. Butterfield, W. E. Best, ‘H. 
G. Reist, Professor A. O. Leuschner, James Hartness, John A. Brashear, 
Ambrose Swasey, Calvin W. Rice, W. R. Warner, Dr. William Gerry 
Morgan, and Jesse M. Smith. 
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DIAGRAMMATIC SKETCH ENCLOSED WITH LANGLEY’S 
ORDER ON FACING PAGE 
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SAMUEL PIERPONT LANGLEY’S AUTOGRAPH ORDER FOR AN EXPERIMENTAL 
AIRPLANE MODEL, PROBABLY HIS FIRST LARGE WORKING MODEL 
OF A FLYING MACHINE 





APPENDIX 
PART I 


LANGLEY’S AUTOGRAPH ORDER FOR AN 
AIRPLANE MODEL 


ALLEGHENY, March 8, ’87 
Dear Mr. BRASHEAR, 

Here is a rough sketch of the model I described in detail 
yesterday and of which I want material for 3 copies. To re- 
capitulate essentials. a1 G2 a1 dz are two hollow brass rods 100 
centimetres long 2.5 @ 3 cm. diameter. They are very light and 
hold within long twisted rubber springs which act by their torsion 
on the wheels. p.p. is the supporting plane, strengthened on the 
front by a rib, held by sliding collars which move along the rods 
and with an angle adjustable on these collars. The point of 
support is 1/3 the depth of plane from front. The wheels carry 
four vanes. S.s.s.S. length of each vane 15 cm. width at broadest 
5cm. A stiffening wire runs outside. Angle of vanes adjustable. 
r is the rudder shaped like the tail of a child’s dart. + It is re- 
volvable on the light central rod d.d. and had better if possible 
be adjustable in 3 ps. above or below this rod as well as concentric 
with it. As shown in fig. 4 the end of each axle should project 
with a square head to admit of the rubber spring being wound up 
by a key also. (Fig. 1) there should be a trigger ¢ ¢ to release the 
wound-up wheels by. 

As to Weight, Area, Power and Speed. 

Weight of whole is limited, to about One Kilogramme, or to 1. 
gramme. to every 24 centimetres of sustaining plane surface. 
It is supposed that we can store up 500 turns of the rubber in 
each rod representing in English measure about 500 ft. pounds 
each. This may take about 1/3 pd. rubber each. The maximum 
pitch of the wheels will be an angle of 45° giving probably (allow- 
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ing for slip) about 50 cm. advance for each turn. i.e. 20 turns per 
second then will give, on this (assumption) about 20 miles an 
hour. 

The whole is to be constructed with a constant eye to future 
modifications. That arrangement will be best which allows size 
of planes-vanes etc. to be altered after trial. If light brass tubing 
ean be found in stock enough for several models should be or- 
dered. 

S. P. LANGLEY 


PART II 


Some ideas of Dr. Brashear’s contribution to modern science may be 
obtained from a partial list of some of the important instruments, 
apparatus, and lenses which were completed in his shops. 

The spectroscope for the Lick Observatory, completed about 1888. 
James E. Keeler, then at Lick Observatory, made with this instrument 
his now classic visual studies of the motion of the nebulz in the line of 
sight, with a mean error of 3.2 kilometers per second. 

The spectroscope for the Halstead Observatory used by C. A. Young 
chiefly in investigating solar spectra. With this instrument Young 
observed in 1892 many double lines in the spectra of sun-spots, then 
supposed to be the effect of “‘reversal’’ by superposed gaseous layers 
at different temperatures, but subsequently shown to be caused by 
magnetic fields. 

Special apparatus for Professor Comstock which enabled him to de- 
termine the constant of refraction, by comparing stars at great distances 
apart. : 

Optical surfaces for Professor A. A. Michelson’s first interferometer; 
and subsequently the optical train for the International Bureau of 
Paris, to measure the value of the meter in terms of a wave-length of 
light. 

The first spectroheliograph to photograph automatically the surface 
and surroundings of the sun, made for Dr. George E. Hale. Its results 
have been epoch-making in the realm of solar photography. 

A spectroscope for Professor Keeler, who had become Director of the 
old Allegheny Observatory, and wished to continue his photographic 
study of the motion of nebule, stars, and planets in the line of sight. 
His work was very successful, culminating in his beautiful demonstra- 
tion of the meteoritic character of Saturn’s rings. This instrument has 
a flat Rowland Grating 1.3 inches by 1.8 inches, with 14,4388 ruled 
lines to the inch; and also a train of three prisms of dense flint glass. 

The Mills’s spectrograph, completed in 1894, for Director W. W. 
Campbell, of the Lick Observatory, who used it in his extensive stellar 
spectroscopic investigations, which yielded among other results the 
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velocity at which the sun, earth, and other planets are moving toward 
the constellation of the Lyre. 

It is doubtful whether any other stellar spectrograph ever contained 
prisms more perfect than those made by Brashear for this instrument. 
The thousands of sharply defined photographs of stellar spectra ob- 
tained with it by Dr. Campbell and his colleagues rendered possible a 
new and revolutionary attack on the motions of the stars, which has 
yielded conclusions of the widest significance. 

A large star spectroscope for the forty-inch refractor of the Yerkes 
Observatory, to detect motions of stars and nebule in the line of 
sight. 

A star spectroscope for the United States Naval Observatory; optical 
equipment of the Bruce Spectrograph for the University of Cambridge, 
England, and for the Cape of Good Hope star-spectroscope. 

Large universal spectroscopes were supplied to many other observa- 
tories, one of the best being that of the Lowell Observatory in Arizona. 

Mention has been made of the first manufacture of Rowland Grat- 
ings on the Brashear plates. It may be interesting to note that in the 
decade following 1890, some of the largest-size concave-grating spectro- 
scopes were supplied to: 


West Point Military Academy. 

Sloane Physical Laboratory. 

Royal University of Ireland (Trinity), Dublin. 

Cambridge University, England. 

University of Turin, Italy. 

Dr. Houswaldt’s Physical Laboratory, Magdeburg, Germany. 
McGill University, Montreal. 

Paris Observatory, Paris, France. 

Perhaps nothing better reveals the growth of the Brashear Works 
than a list of some of the larger telescope objectives and mirrors com- 
pleted subsequent to 1888. 

12-inch object glass — Syrian Protestant College, Beirut, Syria. 

12-inch object glass — University of Illinois, Champaign, Illinois. 

12-inch object glass — Ohio State University, Columbus, Ohio. 

Two 12-inch object glasses for Kenwood Observatory, Chicago. 

12-inch object glass for Dudley Observatory, Albany. 

12-inch object glass, 150 feet focal length, for Mount Wilson Tower 

Telescope. 
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12-inch object glass for Ladd Observatory, Providence, Rhode 
Island. 

15-inch object glass — Yale University, New Haven, Connecticut. 

14-inch object glass— Philadelphia High School, Philadelphia, Penn- 

sylvania. 

16-inch object glass for Carleton College Observatory, Northfield, 

Minnesota. 

15-inch object glass for S. N. Smith’s Private Observatory, New- 

port News, Virginia. 

15-inch object glass — Dominion Astronomical Observatory, Ot- 

tawa, Canada. 

18-inch object glass for Flower Observatory, University of Pennsy]l- 

vania, Philadelphia, Pennsylvania. 

15-inch object glass for Philadelphia High School. 

12-inch object glass for University of Indiana, Bloomington, Indiana. 

30-inch reflector for the Keeler Memorial — Allegheny Observatory, 

Pittsburgh, Pennsylvania. 
30-inch plane mirror — Yale University, New Haven, Connecticut. 
37-inch Cassegrain telescope for Professor Campbell’s expedition to 
Chile in connection with the Lick researches on the motion 
of the stars in the line of sight. 
37-inch parabolic mirror — University of Michigan, Ann Arbor, 
Michigan. 
1914-inch plane and parabolic mirrors — Dominion Observatory, 
Victoria, Canada. 

20-inch object glass — Chabot Observatory, Oakland, California. 

24-inch object glass — Swarthmore College, Swarthmore, Pennsy]l- 

vania. 

The thirty-inch object glass of the great Thaw Memorial Telescope, 
built by the Brashear Company with especial reference to photographic 
work, is, for such purpose, more powerful than larger visual instru- 
ments, and is rendering noteworthy service in systematic stellar photog- 
raphy by a rapid and accurate method developed at the Allegheny 
Observatory. 

The history of this large refracting telescope, a triumph of the optical- 
instrument maker’s art and science, reveals some of the causes of their 
great cost, and of the time required to make them. Owing to the ex- 
treme difficulty of obtaining glass disks of the requisite size, free from 
striz, from inequalities in the density specified, from hygroscopic and 
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other defects — some of which are only discovered after the glass has 
been polished — the length of time required to complete them cannot 
be foreseen. In this case the Brashear Company was able to obtain 
satisfactory disks only after a period of seventeen years subsequent to 
placing the first order in Europe. 

Among the successful instruments of the Brashear Company, involv- 
ing its best theoretical and practical resources, are its photographic 
doublets, whose lenses are constructed according to an original solution 
of Dr. Charles §. Hastings, which gives a large and flat photographic 
field of the sky. 

They have been sent to various parts of the world and have been | 
instrumental in making numerous discoveries. Dr. Max Wolf, of the 
University of Heidelberg, has been particularly successful in discover- 
ing new asteroids with his sixteen-inch doublet, capturing on one night 
alone five strangers on each of his two plates. Two cameras are used 
so that the trails of the asteroids, which are apt to resemble a defect on 
the photographic plate, may be readily identified by their same relative 
position among the stars on the two plates. Dr. Wolf has shown his 
appreciation of his success with this sixteen-inch Brashear doublet by 
naming two of the many planetoids discovered with it ‘ Alleghenia”’ 
and “ Pittsburghia,” the latter estimated to be about 260,000,000 miles 
from the earth. 

In October, 1913, the Brashear Company was awarded by the Cana- 
dian Government the contract for the optical parts of a seventy-two- 
inch reflecting telescope for the Dominion Observatory at Victoria, 
British Columbia, the mechanical parts being awarded to the Warner 
& Swasey Company, of Cleveland. Dr. Brashear was then completing 
his seventy-third year, with public duties sufficient to occupy all the 
working hours of younger men. But he entered upon this, his last 
great optical task — the world’s second largest telescope, only exceeded 
by the Mount Wilson one-hundred-inch reflector — with as great en- 
thusiasm as he had shown in his youth, when after long hours in the 
rolling-mill he ground and polished his first five-inch lens which he was 
too poor to buy. 


PART III 


Tue following lists, long, though incomplete, of Brashear’s honors, 
memberships, and degrees, show his wide activities and recognitions, 
so many of which he modestly fails to mention in his Autobiography. 


1884. 


1889. 
1890-1892. 
1892-1896. 
1894-1920. 


1896-1920. 
1896-1920. 
1898-1900. 
1900. 
1900. 


1901. 


1901. 


1901-1904. 
1903. 
1903. 


Honors 


Medal of Award, Massachusetts Charitable Mechanic 
Association. 

President of Engineers’ Society of Western Pennsylvania. 
Vice-President, Academy of Science and Art, Pittsburgh. 
President, Academy of Science and Art, Pittsburgh. 
Chairman of Allegheny Observatory Committee of the 
University of Pittsburgh. 

Member of Board of Trustees of Carnegie Institute. 
Member of Board of Trustees of University of Pittsburgh. 
Acting Director of Allegheny Observatory. 
Vice-President of American Association for the Advance- 
ment of Science, Section D. 

Medal, Exposition Universelle Internationale, République 
Frangaise. 

Member of Committee on Plan and Scope of Carnegie 
Institute during the planning and erection of the Techni- 
cal Schools, and actively connected with its successor, the 
Committee on Institute of Technology, until his death. 
Member of Assay Commission, appointed by President of 
United States. 

Acting Chancellor of Western University of Pennsylvania. 
President of Crucible Club. 

As a tribute to Dr. Brashear, because he had made the 
glass with which new asteroids had been discovered, Dr. 
Max Wolf, Director of Heidelberg Observatory, asked 
him to name one of them. He called it ‘ Pittsburghia.” 
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1904. 
1909. 


1909-1920. 


1910. 
1910-1920. 


4901. 
1911-1916. 
1915. 
1915. 
1915. 


1915. 


1917. 


1918. 


1893. 


1896. 
1902. 
1911. 
1912. 
1916. 
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“Grand Prize” at St. Louis Exposition. 

Member of Langley Gold Medal Commission, appointed 
by Regents of Smithsonian Institution. 

Chairman of Educational Fund Commission, afterwards 
known as Henry C. Frick Educational Commission. 
Elliott Cresson Gold Medal from Franklin Institute. 
Member of Board of Corporators of Western Pennsylvania 
School for the Blind. 

Delegate from University of Pittsburgh to the 500th Anni- 
versary Celebration at University of Saint Andrews, Scot- 
land. | 
Member of John Fritz Medal Board of Award. 

President of The American Society of Mechanical Engi- 
neers. 

Delegate from A.S.M.E. to the International Engineers 
Congress. 

United States delegate to Second Pan-American Scientific 
Congress, appointed by Secretary of State Lansing. 
Appointment by Governor Brumbaugh, of Pennsylvania, 
as Pennsylvania’s ‘‘most distinguished citizen,’ and cele- 
bration of ‘Brashear Day” in connection with the 
Panama-Pacific International Exposition at San Fran- 
cisco. 

‘‘Medal of Award” for exhibit of scientific instruments at 
Panama-Pacific Exposition. 

Member of Executive Committee of Joseph A. Holmes 
Safety Association. 

Member of National Research Council. 


HONORARY DEGREES 


Western University of Pennsylvania, now University of 
Pittsburgh, Sc.D. 

University of Wooster, LL.D. 

Washington and Jefferson College, LL.D. 

Princeton University, Sc.D. 

Stevens Institute of Technology, D.Eng. 

University of Pittsburgh, LL.D. 
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HonoRARY MEMBERSHIPS 
Art Society of Pittsburgh. 
Fellow of American Association for the Advancement of Science; Life 
Member in 1902. 
Civic Club of Allegheny County. 
British Westinghouse Club. 
Engineers Society of Western Pennsylvania. 
Engineers Club of New York. 
Duquesne Club, Pittsburgh. 
Pittsburgh Athletic Association. 
Junta Club, Pittsburgh. 
University Club, Washington, D. C. 
American Society of Mechanical Engineers. 
Royal Astronomical Society of Canada. 
Aero Club of America. 
Phi Zeta Phi, later Phi Gamma Delta, at University of Pittsburgh. 
Fellows Club, Pittsburgh. 
“©?” Club (Quiz Club), Pittsburgh (first Honorary Member). 
Phoebe Brashear Club of Pittsburgh. 
California Academy of Sciences. 
Chamber of Commerce, Pittsburgh (Andrew Carnegie and Dr. Brashear 
were the only Honorary Members of this organization to date). 
Franklin Institute. 
Honorary Member of Local Alumni Association of: 
University of Illinois. 
Purdue University. 
Carnegie Institute of Technology. 
Tufts College. 
Kenyon College. 
Johns Hopkins University. 
Cornell University. 
Haverford College. 
University of Michigan. 
University of Wisconsin. 
University of Pennsylvania. 
Centre College. 
Harvard University. 
Columbia University. 
Lehigh University. 
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MEMBERSHIPS 


Franklin Literary Society, South Side, Pittsburgh. 

Art Society of Pittsburgh. 

Guyasuta Lodge, No. 513, Free and Accepted Masons. 

Andrew Carnegie’s Naturalist’s Club, Carnegie Museum. 

Historical Society of Western Pennsylvania. 

Academy of Science and Art, Pittsburgh, Pennsylvania (charter 
member). 

American Astronomical Society. 

Pittsburgh Aquarium Society. 

Audubon Society of Western Pennsylvania. 

Société Astronomique de France. 

Astronomical Society of the Pacific. 

British Astronomical Association. 

Société Belge d’Astronomie. 

Fellow of Royal Astronomical Society (London). 

Fellow of American Philosophical Society. 

International Congress on “ Photographie Céleste.”’ 

Kenyon Club, Pittsburgh. 

Hungry Club of Pittsburgh. 

Pennsylvania Society of New York. 

Hospital School for Backward Children Association, Pittsburgh. 

Cosmos Club, Washington, D.C. 

Author’s Club, Pittsburgh. 

Montessori Educational Association, Washington, D.C. 

Washington Academy of Sciences. 

National Research Council, Engineering Section. 

Boy and Girl Scouts, and Camp Fire Girls of Allegheny County. 
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pont. 

Air-raids, 233. 
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American Institute of Mining Engi- 
neers, 218. 
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Azaba, Count, 185. 


Bagpipe music, 172. 

Ball, Sir Robert and Lady, 175, 230. 

Bardou works, 107. 

Barnard, Prof. E. E., 85; letter to Bra- 
shear upon his 75th birthday, 62. 
“Beautiful in Commonplace Things, 

the,’ 183. 

Beck, R. & J., 101, 122. 

Beevers, Mr., 109. 

Beggars in China, 193. 

Belgian engineers, 223, 226. 

Bell, Alexander Graham, 240. 

Best, W. E., 242. 

Billquest, T. E., 139. 

Bingham Street Methodist Church, 
24, 

Birthday anniversary, 75th, 227. 

Birthplace, 1. 

Blake, Professor, 240. 

Blind children, of Western Pennsyl- 
vania School for the Blind, 196; of 
China, 195. 

Boats, at Muskoka, 148 et seq. 

Boone College, 192. 

Brackett, Mr., 84. 

Brashear, Basil, 2. 

Brashear, Basil Brown, 
“Brown,”’ 5, 28. 

Brashear, Harry, 43, 145. 

Brashear, Julia Smith, 5, 217. 

Brashear, Otho, 1. 

Brashear, Phoebe Stewart, marriage, 
19; starting housekeeping, 20; inter- 
est in music, 24; first trip to Cleve- 
land, 27; helps to build the house on 
Holt St., 27; church work, 29; the 
family treasurer, 30; helping with the 
first telescope, 32; a new green silk 
dress for ‘‘Ma,”’ 42; visit to the nail 
mill, 42; working on the 12-inch re- 


known as 
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flector, 47; the broken lens, 50, 51; | Carnegie Museum Committee, 139. 
her material assistance and inspira- | Carnegie Technical Schools, Plan and 


tion, 61; tribute by Professor E. E. 
Barnard, 62; helping with specula 
mirrors, 66; accident cripples her, 145; 
fond of the water, 148; illness, 150; 
death, 151. 

Brashear Company, founding of, 65; 
new shops in Perrysville Avenue, 
94. 

Brashear Day, 242. 

Brashear’s process of silvering, 52, 53. 

Breaking the 5-inch lens, 33; breaking 
the 12-inch lens, 50. 

Bricks in China, 193. 

Brooks, Mr., 85. 

Brothers and sisters of John A. Bra- 
shear, 6. 

Broughty Ferry, 169. 

Brown and Sharpe Company, 90. 

Brown, Basil, 1, 2. 

Brown, Thomas, 1. 

Browning, John, 99. 

Browning spectroscope of Dr. Herron, 
66. 

Brownsville, Pa., 1. 

Brownsville Brass Band, 7. 

“Brownsville Clipper,” 13. 

Brumbaugh, Governor, 242. 

Buddha, bronze image of, 209. 

Buffington, Judge Joseph, 163; his son, 
234. 

Building his home, 27. 

Burckhalter, Prof. Charles, 242. 

Burning of the Alleghenia, 149. 

Burning of the Pheebe, 153. 

Burt, Andrew, 58. 

Business for himself, goes into, 65. 

Butterfield, Col. F. D., 242. 


Cambridge, visit to, 104. 

Camp life at Muskoka, 152. 

Campbell, Dr., 236. 

Canadians, in the War, 229, 232. 

Canton, 199. 

Canton Christian College, 181, 200. 

Carborundum, 239. 

Carnegie, Andrew, 101, 116, 117, 135, 
150, 157, 167, 169, 170, 175, 232. 

Carnegie, Mrs. Andrew, 171. 

Carnegie, Margaret, 172. 

Carnegie Institute, member of, 139. 

Carnegie Institute of Technology, 157 
et seq., 217, 225. 


Scope Committee, 139. 
Caruso, 180. 
Cassini, Domenico, 108. 
Cavell, murder of Edith, 230. 
Cavendish, first balance used by, 100. 
Celebration in Frick Building prior to 
departure for Orient, 181. 
Centennial Exposition, visit to, 44. 
Chalfant, Mr., 9. 
Chancellor, Acting, of Western Uni- 
versity of Pennsylvania, 139, 156. 
Chautauqua classes study astronomy, 
58. 

Children, love for, 99, 187, 195. 

China. See Orient. 

Chop-sticks, eating with, 185. 

Christie, 120. 

Cigar, first and last, 9. 

Cistern, digging the, for South Side 
house, 89. 

Clark, Alvan, and sons, 36, 68, 81. 

Clerke, Miss Agnes, 120. 

Cleveland, and Put-in-Bay, trip to, 
2s 

Clubs and Societies, 251-52. 

Cluster Messier 13, view of, 237. 

“Coal Hill,’ 35. 

Cochran, Sir Thomas and Lady Ger- 
trude, 168. 

Comet, of 1843, 4; Halley’s, 154. 

Committee of Carnegie Institute, 159. 

Common, Dr., 120. 

de Constant, Baron Destournelles, 175. 

Cooke & Sons’ Works, 122. 

Cornell, Ezra, 160. 

Correspondence, 216. 

Craig, Daniel, 242. 

Crawford Priory, 168, 173. ._ 

Crossley reflector, 137. 

Cunningham, Mr., 191. 


Daguerreotype, 15, 241. 

Dairy, model, 174. 

Davidson, Dr. William M., 164. 

Davis, Mr., 71. 

Davis Dry Dock Company, 148. 

Davy’s first safety lamp, 100. 

Degrees, Honorary, list of, 250. 

Delegates to St. Andrews 
Anniversary, 168. 

Dennis Long Company, 15, 

Depage, Madame, 226. _ 


500th 


INDEX 


Dewar, Sir James, 98, 100, 101, 104, 
PUetieowls 5; fou. 

Diary, extract from, 72. 

Dick, Dr. Thomas, 169. 

Dick’s ‘“‘ Works,” Dr., 3, 4, 169. 

Diffraction Gratings, Rowland, 73 et 
seq. 

Director, Acting, of Allegheny Ob- 
servatory, 138. 

Dividing-engine, Repsold brothers, 112. 

Dominion Observatory, Victoria, B.C. 
(see also seventy-two-inch lens), 236. 

Draper, Dr. Henry, 36, 48; letter to 
Brashear, 55; visit to his Observatory, 
56. 

Dredge, Mr. 100. 

Dress of Koreans, 187. 

Drought, at Muskoka, 147. 

“Druid,” the, 171. 

Dublin University, 114. 

Duff’s Mercantile College, 13. 

Dundee, 169. 

Dunfermline, 173. 

du Pont, Francis G., 87. 


East India Educational Commission, 
196. 

Eclipses of the sun, 236. 

Edmunds, Dr., 200. 

Educational activities, 156 et seq. 

Educational Fund Commission. 
Frick Educational Commission. 

Elybanks, Master of, 170. 

Europe, trips to, 97 et seq.; 167 et seq. 

Exhibit, scientific, in Carnegie Music 
Hall in New York, 116. 

Explosion in mill, 43. 


See 


Faraday, Michael, 100. 

Flowers in Honolulu, 210; in Muskoka, 
152; in Philippines, 197. 

“Folded Hands,” 151. 

Forest fires at Muskoka, 147. 

Frauenhofer’s workshop, 110. 

Free department in Allegheny Observa- 
tory, 136, 142, 223. 

Freeman, Hovey T., 182. 

Freeman, John R., 174, 182, 196, 199. 

Freeman, John R., Jr., 182. 

Frick, H. C., 140, 148, 161, 166, 167, 
232. 

Frick, Helen, 162, 232. 

Frick Educational Commission, 162, 
217, 225, 232, 238. 
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Frisby, 84. 

Prost. Or evizeicos 
Fuguchi, Mr., 185. 
Fujiyama, 186. 
Fusan, 186. 


Garmany, Dr., 117. 

Gas, natural, wonderful fuel for optical 
work, 85, 95. 

Gautier works, 107. 

German people, 224, 227, 230. 

Germany, Emperor of, 111. 

Gibbons, Joshua, 9. 

Gibbs, 84. 

Gill, Dr., 112. 

Gillman, Dr. and Mrs., 192. 

Girls’ Agricultural ahaa! 173. 

Girls’ school in Munich, 178. 

Glaciers, work of, at Muskoka, 147. ' 

Glazebrook, controversy with Row- 
land, 78. 

Goff, Mr., 29. 

Gold at Muskoka, 147. 

Goldendale, 235. 


“‘Good Samaritan,’’ 153. 

Gould, 84. 

Grandfather, Brashear’s. See Smith; 
Nathaniel. 

Grand Canyon, 213, 236. 

Grapes, raised at Girls’ Agricultural 
School, 174. 

Graphite, 239. 

Gratings. (See also Diffraction Grat- 


ings.) Nobert and Nobert, 78. 
Gravity Parallelometer, 85. 
Great Britain, trip to, 1892, 116 et seq. 
Greenwich Observatory, 99. 
Grubb, Sir Howard, 114. 
Guthrie, Ambassador, 183, 184, 210. 


Hageman, Frederick, 84. 

Hale, Dr. Geo. E., 54, 123. 
Haleakala, 212. 

Hall, Mr. and Mrs. Robert C., 142. 
Hall, 133. 

Hamerschlag, Arthur, 161. 
Hamilton, Dr. Lillias, 173. 
Hankow, 191. 

Hanyan Iron and Steel Works, 190. 
Harkness, Professor, 83, 84. 
Harris, Bishop, 210. 

Harrison, Governor, 197. 
Hartness, James, 242, 

Hasselberg, Dr., 98. 
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Hastings, Dr. Charles S., 74, 81, 85, | Kapoloni Park, 211. 


179. 
Hawaiian Islands, 210. 
Helmholtz, 113. 
Henry Auction Company, 239. 
Henry, D. F., 237. 


Henry, Paul and Prosper, 105-07, 108. 


Heroy & Marrenner, 31, 47. 
Herron, Dr. William, 66. 


Herschel family, visit with, 102-04, 


121. 
Higginson, Mr., 241. 
Hilger, Adam, 99. 
Hill, George W., 120. 
Hinch, Dr., 185. 
Hioki, Dr., 185. 
Hoffman, of Paris, 80. 


Holden, Prof. Edward S., 86, 133, 136. 


Holland, Dr. W. J., 156. 
Home life and friends, 58. 
Hong Kong, 199, 201. 
Honolulu, 210. 

Honorary Degrees, list of, 250. 
Honorary Memberships, 251. 
Honors, list of, 249. 

Horn, Mr., 183, 184. 

von Horn, Baroness, 178. 
Houston, E. A., 9. 

Hower, Dr., 235. 

Hoxie, Gen. Richard L., 216. 
Hoxie, Vinnie Ream, 216. 
Huggins, Sir William, 120. 
Hurd, Seth T., 13. 


Influenza in London, 175. 
Inland Sea, 203. 
Inscription on Memorial Tablet, 152. 


Instruments made by Brashear, 245- 


48. 
Iron mills, life in, 39 et seq. 
Isle Urania, 146 et seq. 
Ivory, working on, in China, 201. 


Jagger, Professor, 213. 

Janssen, Dr., 107, 108. 

Japan. See Orient. 

Japan’s friendliness to U.S., 209. 
Jefferson College, 7. 

Jena, 179. - 

Jiu-jutsu School, 207. 

Junta Club of Pittsburgh, 134. 


Kamakura, 209. 
Kanoehe Bay, 211. 


Kay, James I., 234. 

Keeler, Professor, 78, 116, 183 et seq. 
Keeler Memorial, 142. 
Keeler 30-inch Reflector, 141. 
Kelvin, Lord, 76, 113. 
Kikuchi, Baron, 185, 207, 209. 
Kilauea, 213, 236. 

Kioto, 203. 

Kirschensteiner, Dr., 177. 
Kishe, Dr., 185. 

Klages, Edward, 49. 

Klages, George, 73. 
Knebworth Castle, 117. 
Knobel, Dr., 120. 

Knox, Philander C., 218. 
Knox, Richard, 10. 

Kobe, 203. 

Korea, 187. 

Kuhn, Mr., 149. 

Kukiang, 192. 

Kwong, Mr. Wong, 191. 


Laborers in China, 192; in Japan, 203. 
Lady of the Lake, 149. 

Lafayette, visit to Brownsville, 2. 
Langley, Samuel Pierpont, Brashear’s 


first meeting with, 35; lends Brashear 
Dr. Draper’s book, 36; expedition to 
Mt. Whitney, 67, 129; gets Brashear 
to silver his heliostat mirror, 67, 68; 
orders solar-energy storage box, 73; 
quotation from ‘“‘The New Astro- 
nomy,” 73; at Johns Hopkins when 
Rowland tests first plates made at 
Brashear’s shops, 75; work with rock- 
salt prisms, 80 et seq.; old Allegheny 
Observatory and, 127 et seq.; Smith- 
sonian Institution, 129; researches in 
aerodynamics, 130; death, 131; order 
for airplane model, 243. 


Lansing, Secretary of State, 229. 
Lauder, George, 171, 172. 
Lectures, paid for the home at Mus- 


koka, 148; in Canada, 153; to for- 
eigners, 153; to prisoners, 154; at 
Skibo, 171; on shipboard, 180; for 
Red Cross, 182; in Peking, 191; to 
students in Nanking, 194; in Shang- 
hai, 195, 196; to Philippine youths, 
198; in Swasey Hall, 200; in Canton, 
201; on shipboard, 203; at West 
Point, 210; in Episcopal Church, 222; 
in New England, 229; in Pittsburgh 


INDEX 


church, 231; to boys in Newsboys’ 
Home, 234. 

Leeds, 174. 

Leisser, Charlie, 178. 

Lens, making the first 5-inch lens, 33; 
correction of errors in, 83. 

Lens grinding in China, 200. 

Lenses made by Brashear, 245-48. 

Leuschner, Prof. A. C., 242. 

Leverrier, 105. 

Library, beginning of, 30. 

Lick Observatory, 133, 136-38, ae 
230. 

Liveing, Professor, 98, 104, 124. 

Lloyd George, David, 170, 171. 

Loading of boats at Nagasaki, 201, 
202. 

Louisville, Ky., experiences in, 15. 

Ludlow, Dr., 189. 

Lytton, former home of Lord, 117. 


Manila, 196, 197. 

Manila Observatory, 199. 

Marriage to Phcebe Stewart, 19. 

Martin, Alexander, 10. 

Mariyrs’ Hall, lecture at, 196. 

Maui, 212. 

Maunder, Mr., 99, 120. 

Maw, Mr., 100, 119, 120, 175. 

Mayer, Dr. Alfred M., 91. 

McConway, William, 156, 159. 

McDowell, Effie Brashear, 67. 

McDowell, James B., marriage to Effie 
Brashear, 67; pools his income with 
Brashear’s, 67; polishes prism for Dr. 
Hastings, 74; polishes and corrects 
plates for Professor Rowland, 765; 
work on rock-salt prisms, 81; work on 
72-inch mirror for Dominion Ob- 
servatory at Victoria, 84; his skill, 86, 
90; work on instrumental equipment 
of Allegheny Observatory, 143; a 
power in the workshop, 145; work on 
30-inch refractor, 179; work for 
Manila Observatory, 199. 

McElroy, F. W., 161. 

McIntosh, Lida, 24. 

McKnight, Duncan & Co., 23; burning 
and rebuilding of mill, 25; closing of 
the mill, 39. 

Mellon, A. W., 156. 

Memberships, 252. 

Memberships, Honorary, 251. 

Memorial Tablet, inscription on, 152. 
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Mendenhall, Dr. T. C., 84; letter about 
Professor Rowland, 79. 

Metcalf, William, 218. 

Meteoric display of 1833, 4. 

Meudon, Observatory of, 107. 

Military training in Japan, 207. 

Miller, Hugh, 172. 

Millwright, first position as, 41; one of 
most trying positions in mill, 40. 

Mirror, making the 12-inch, 47; experi- 
ments in silvering, 49, 52; Herschel’s 
48-inch, 102. 

Mirrors made by Brashear, 245-48. 

Missionaries, 189, 199. 

Moffatt, President, of W. & J tne 

Moltke, General von, 111. 

Moore, Charles, 241. 

Morgan, Dr. William Gerry, 242. 

Mt. Whitney Expedition, 67, 129. 

Mt. Wilson Observatory, 215. 

Muana valley, 211. 

Mukden, 197. 

Munich, technical schools, 177; girls’ 
school, 178. 

Museum, Brashear, 54. 

Museum, British, 101. 

Music, weird, in China, 192, 194. 

Musical activities, 19, 24. 

Muskoka, 140, 145 et seq. 

Muskoka, telescope used at, 155. 

Muskoka Lakes, 146. 


Nachrichten, Keeler’s article in, 137. 

Nagasaki, 201. 

Nail-mill, explosion in, 48. 

Nanking University, 181, 193. 

National Geographic Society, 217. 

Nervous prostration, 116. 

Newall, Professor, 124, 175. 

Newcomb, 83. 

Newsboys’ Home, 234. 

Newspaper articles on planets, moon, 
etc., 63, 68. 

Newton, Sir Isaac, 105. 

Newton, 84. 

Nikko, 208. 

Niman, “Jackie,”’ 14, 16. 

Nobert and Nobert Grating, 78. 

Oakland Observatory, 20-inch disk, 
180. 

Oakley, Mrs. Imogen Brashear, 1. 

Observatories using Brashear’s lenses 
and instruments, 245-48. 
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Observatory at Uccle, 177. 

‘Observatory House,” visit to, 102. 

Observatory Committee, Chairman of, 
139. 

Oliver, Henry W., 148. 

Orient, trip to, 181 et seq. 


Paine, Albert Bigelow, 151. 

Palms, Royal, 211. 

Panama-Pacific International Exposi- 
tion, 242. 

Pan-American Scientific Congress, 229. 

Papers read before scientific societies, 
82, 85. 

Parallelometer, Gravity, 85. 

Paris Observatory, 105. 

Pasig River, 198. 

Paul, 84. 

Peace Association, Women’s, 223. 

Peking, 190. 

Pennsylvania Society of New York, 218. 

Perrysville Avenue, new shops on, 94. 

Peterson, Dr., 169. 

Philippine Islands, 197. 

Phipps, Henry, 117. 

Pheebe, the, 150. 

Pheebe, the new, 153. 

Phoebe Brashear Club, 164, 228, 232. 

Phosphorescence of the ocean, 113. 

Photography of moving projectiles, 
241. 

Pickering, William H., 46. 

Pipers, in Scotland, 172. 

Pittsburgh Sesqui-Centennial Celebra- 
tion, 175. 

“Pittsburghia,” 248. 

Pitt-Taylor, Madeline, 175, 221 et seq. 

Pitt-Taylor, Louise, 175, 221. 

Plane surface, mastering the art of 
making a, 75. 

Plaskett, Dr., 236. 

Poem sent on death of his wife, 151. 

Polishing rock-salt, 80 et seq.; specu- 
lum metal, 75; suggestions by Draper, 
55. 

Porter, Henry Kirke, 142. 

Potsdam Observatory, 111, 112. 

Pottery in Kukiang, 193. 

Power-House Steps, 240. 

Price, Mr., 13. 

Pride’s Crossing, 161. 

Prison, State, lecture at, 154. 

Projectiles, photography of moving, 


INDEX 


Public schools, ideas on value of, 165. 
Quartzite, seams of, at Muskoka, 147. 


Reed, Mr., 116. 

Reed, Judge J. H., 156. 

Reflector, Crossley, 137; Keeler, 30- 
inch,141; the first 12-inch, 47. 

Reid, Peter, 31. 

Reist, H. G., 242. 

Religion, 16-19, 220, 221. 

Repsold Brothers, 112. 

Rheasa, Aunt Lucy, 9. 

Rice, Calvin W., 223, 242. 

Rideau Hall, 229. 

Riefler precision clock, 142. 

Ritchey, Professor, 53. 

Riverview Park, 134. 

Robinson’s boathouse, fire at, 153. 

Rock-salt prisms, 80 et seq. 

Roebling, John A., 5. 

Rogers, Prof. William A., 90. 

Rosse, Lord, 119. 

Rowland, Prof. Henry A., 74 et seq. 

Rowland Diffraction Gratings, 73 et 
seq.; taking one to Europe, 97, 98; 
presenting one to Dr. Tyndall, 122. 

Royal Astronomical Society, 119. 

Ruhe, William, 24. 

Ruling Engine, Rowland’s, 74; Rogers’, 
90 


Russell! John, 160. 
Russell, Scott, 160. 


Saiki, Dr., 204, 

San Francisco, welcome at, 215. 

Sanitation Committee, 139. 

Saturn, first view of, 8; through the 
5-inch lens, 34; through the 13-inch 
at the Allegheny Observatory, 36. 

Sawyer, W. J., 156. 

Scaife, Lucien, 217. 

Scaife, Oliver, 239. 

Seales, standard, making of bars for, 
90 


Scheiner, Dr., 111, 112. 

Schlesinger, Dr. Frank, 143. 

Schoolhouse, red-brick, on Brownsville 
Commons, 2, 9. 

Schott and Company, 179. 

Schumann, Dr., 111. 

Schwab, Charles, 142, 159. 

“Science of the Beautiful in Common- 
place Things,’’ 235. 


INDEX 


Science Hall, Nanking University, 
dedication of, 193. 
“Scientific American,” 
in, 65, 72. 

Scientific meetings, 82. 

Seoul, 188. 

Sericultural College, 206. 

Service, Robert, quotation from, 236. 

Sesqui-Centennial Celebration, in Pitts- 
burgh, 175, 221. 

Seventy-fifth birthday anniversary, 
eel. 

72-inch mirror for the Dominion 
Observatory, British Columbia, 53, 
225, 237, 248. 

Severance Hospital, 189. 

Shanghai, 195. 

Shaw, Mr., 31. 

Sheets, Will, 10, 33. 

Shimonoseki, 186, 

Shinto temples, 208. 

Shiobara, Mr., 185. 

Silk making, 206. 

Silk worms, exhibition of, 206. 

Silvering, experiments in, 48, 52; the 
heliostat mirror for Professor Lang- 
ley, 67. 

Simms, Mr., 122. 

Sisters and brothers of John A. Bra- 
shear, 6. 

Skibo, Castle, visit to, 170-73. 

Slag, studies in cooling, 45. 

Smith, Dr., 169. 

Smith, Jesse M., 242. 

Smith, Misses, Jennie and Mathilda, 
141. 

Smith, Nathaniel, 3, 4, 11, 13, 15, 20, 21. 

Smoke nuisance, in work at old Alle- 
gheny Observatory, 135. 

Smyth, Piazzi, 113, 125. 

Snow, “Benny,” 86. 

Snow, Julia, 87. 

Snow, Norman, 86. 

Snowden & Sons, John, 14, 239. 

Social Settlement, Brashear’s old home 
purchased for, 54. 

Societies and Clubs, 251-52. 

Solar corona, 67, 129. 

Solar-energy storage box, 73. 

Southern Cross, 196. 

“Spectator,” editor of London, 170. 

Spectroscope, aurora, 86. 

Spectroscopes made by Brashear, 245- 


advertisement 


261 

Speculum-metal polishing, 75. 

St. Andrews University, 500th anni- 
versary, 167-70. 

“Steel and Iron,” 223. 

Steinheil, of Munich, 77. 

Stellar photography, 242. 

Stellar photometry, contributions to, 
85. 

Stephens, James, 6. 

Stewart, Thomas, 19. 

Stieren, Mr., 32. 

Studley Castle, 173. 

Sugar-cane plantations, 212. 

Swasey, Ambrose, 181 et passim, 236, 
242, 

Swasey Hall, 200. 

Switzerland, visit to, 109. 


Taguchi, Mr., 184. 
Takamine, Dr., 184. 
Tea (ceremonial), at Dr. Saiki’s, 204. 


| Teachers, early, of John A. Brashear, 9. 


Technical Schools in Munich, 177. 

Telephone, 241. 

Telescope, making the 5-inch, 31; 72- 
inch, Dominion Observatory, 53, 225, 
236, 248; Thaw memorial, J41, 247; 
30-inch refractor at Allegheny, 179; 
making the 12-inch reflector, 47; Her- 
schel’s, 103. 

Terao, Dr., 185. 

Testing cellar in new shops, 95. 

Thaw, Mrs. William, 134. 

Thaw, William, first meeting with 
Brashear, 68; visits Brashear’s home, 
69; begins his gifts to Brashear in the 
interest of science, 71; contributes so 
that Brashear might attend scien- 
tific meetings, 84; building of Bra- 
shear’s new shops, 88 et seq.; extracts 
from letters, 93, 94; relations with 
Langley, 127, 129; interest in Lang- 
ley, 141; death, 141. 

Thaw, William, Jr., 134, 141. 

Thaw, Will and Blair, 233. 

Thaw Memorial Telescope, 141, 247. 

Theater, Japanese, 183. 

30-inch refractor at Allegheny, 179. 

Thomson, Sir William. See Kelvin; 
Lord. 

Thurston, Dr. Robert H., 159. 

Tokio, 184, 206. 

Toothache in China, 193. 

Trees, stunted, of Japan, 184. 
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Troughton & Simms Works, 121. 

Trustees, Board of, of Western Univer- 
sity of Pennsylvania, 139. 

Tyndall, Dr. John, 122, 123. 


Union Springs, 236. 

Universities using Brashear’s instru- 
ments and lenses, 245-48. 

University of Pittsburgh, 156 et seq., 
217, 225. 

Urania, Isle, 146 et seq. 


Vail, Theodore, 241. 

Van Buren, Bishop, 222. 

Very, Professor, 54, 130, 133. 
Volcanoes of Hawaiian Islands, 211-14. 


Wadsworth, Prof. F. L. O., 138. 

Wall of China, 190. 

Walsh, Tom and John, 10. 

Walton Methodist Episcopal Church, 
29. 

Wampler, Squire, and his telescope, 8. 

Warner, W. R., 242. 

Warwick, Lady, 173. 

Washington, John H. and Archibald, 2. 

Washington and Jefferson College, 7. 

Watson, Mr., 241. 

Watson farm, 134. 

Wedding of Baron Destournelles de 
Constant’s son, 176. 


INDEX © 


Welch, Bishop, 189. 

Western University of Pennsylvania} 
139, 156 et seq. 

West Point boys, 210. 

White, Dr. John C., 156. 

Wilcox, Ella Wheeler, quotation from, 
18. 

Wilkinson, George, 9, 10. 

Wilkinson, the Rev. Hudson, 10. 

Williams, Dr., 193. 

Wilson, President, 184, 241. 

Winnemucca, 236, 

Wolf, Dr. Max, 248. 

Women’s Peace Association, 223. 

Woolen industries at Leeds, 174. 

Workmanship of Orientals, 208, 209. 

Workshop, the first, 32; second shop, 
71; new shops on Perrysville Ave., 94. 

Wurtz, Dean, 124. 


Yangtze Engineering Works, 191. 

Yerkes Observatory, 136. 

Yi, Tong Shao, 195. 

Yokohama, 183. 

Young, Prof. C. A., 83, 84. 

Young Men’s Christian Association, 
189, 199. 


Zug & Company, 39; explosion in 
mill, 43. 
Zug & Painter, 16. 
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